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Structured Abstract

Category of the paper: Research paper

Purpose: Firstly, to analyse the effects of leasdpction (LP) on the policy of human
resource management (HRM). The second goal ofésmsarch is to determine whether
or not implementation of HRM practices associateith WP explain the differences in

organizational performance between manufacturiagtpl

Design/methodology/approach: We developed a quesdice for data collection.
Findings are presented from 76 establishments T%909.Dbf the total sample) that

specialise in single-firing ceramic tiles in Spain.

Findings: Companies that make the most of LP prestare also those that take care to
train workers in using these practices as wellngsroving their employment security.
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However, the same is not true for the pay for pertonce system. The combination of
LP with HRM practices reduces inventory and bogstsluctivity but does not appear

to affect the other performance variables analysed.

Research limitations/implications: For certain aates we found very little variation
between the plants in our samples. The data ass-@®ctional, so causality cannot be

definitively determined.

Practical implications: This paper indicates theNHRBractices associated with the LP
and the results obtained. It can thus be used lfp inanan resource and production

departments in improving organizational performance

Originality/value: We extend the work of other rasmers by focusing on a sector and
a country that have been very little studied ted@he sample consists of a set of plants
that are fairly homogeneous, which facilitates d@inalysis of the relationships between

the selected variables while keeping other vargabtmtrolled.

Keywords

Training, job security, internal promotion, contamj remuneration, operational

performance, absenteeism, turnover.

1. Introduction

In recent times there has been an increase inrobs@aso the effect of the human
variable on the success of Lean Production (LARrRo 1990 much of this research
had focused on the technical aspects of operatimer than the “people-related” issues

(Power and Sohal, 1997, 2000). Since that timeetls been increased focus on



“why” LP works (or does not work), and as a resh# human resource management

(HRM) related factors have received greater atenti

All the authors who have studied LP recognise thmefopnd changes that this
production system brings about on companies’ HRMmM$on et al. (1993), for
example, as a result of case study research si@t¢he new systems cannot simply be
placed into an organization without carefully atteny to a number of human resources
(HR) issues. Although the content of new LP systesnsvell understood, the HR
process issues associated with implementing chareggeot. Forza (1996) highlights the
importance of recruiting, compensation, promotiowl &raining in the success of LP.
Although his research focussed on an analysis ak vavganization practices, he
concluded his article by describing his concernddurther big issue: the role of the
HRM practices which are needed in order to maintanlLP practices in time. We have

only been able to find a partial response to thisstjon in a review of the literature.

Since, although LP systems implicitly require difiet approaches to managing HR,
Womack, Jones, and Roos (1990) did not explain H®ypractices are integrated into
these different production systems, nor did thest the relationship between HR
practices and performance. MacDuffie (1995) echibesl criticism and declared that
much of the research on the performance of autemotssembly plants has
overemphasized either the technical system or tResystem without fully exploring

the interaction of the two systems and how it déecaperformance.

As Paez et al. (2004) point out LP represents agdan the production system model
that calls for integration of human and technolabigractices. Therefore, one should
jointly optimise the technological and human syseior the enterprise to meet its
objectives. However, it is not clear how this imgn can be brought about nor what

results can be achieved (Niepce and Molleman, 1998)



For these reasons, our aims in this paper areotloaving:
1) In the first place, to analyse the effects ofdtPHRM policy.

2) The second goal of this research is to detegmimether or not implementation
of HRM practices associated with LP explain diffeves in organizational

performance between manufacturing plants.

2. Lean production and human resour ce management

The term ‘lean’ has been used to denote the stioté designed to increase business
competitiveness by systematically eliminating aipes of waste (Shah and Ward,
2007). Numerous studies have concluded that Leaduetion (LP) is a multifaceted
construct composed by several bundles of practiCes et al., 2001; White and
Prybutok, 2001; Shah and Ward, 2003; Bonavia andinyl2006): flow production
(uniform workload, pull systems, cellular manufastg, quick changeover
techniques...), quality management (quality asswarstatistical process control,
continuous improvement, standard operation pro@sduy, and productive maintenance

(preventive maintenance, autonomous maintenandatenance optimization...).

On the other hand, dealing effectively with LP regsi motivated, skilled workers and
the integration of HR practices into a firm’s protlan strategy (MacDuffie, 1995).
Skilled and knowledgeable workers who are not nad&sl are unlikely to contribute
any discretionary effort. Motivated workers who Waskills or knowledge may
contribute discretionary effort with little impacn performance. That is, LP links
together a set of manufacturing practices relatethé minimization of waste, with
another bundle of HR practices related to the esipanof work force skills and

motivation (Flynn and Sakakibara, 1995; MacDuffi®95; Forza, 1996; Shah and



Ward, 2003; Smith et al., 2003). In short, we agneth Lowe et al. (1997) who
consider that HRM is a different bundle that indadsome practices that may or may

not be associated with LP.

However, this association between HR practiceslahds still practically unexplored.
Osterman (1994) believed that supporting HRM pcastiwere necessary for successful
implementation of flexible work organization (asy £xample, job rotation and TQM).
MacDuffie (1995) and Pil and MacDuffie (1996) proed support for complementary
hypotheses because they affected separate asgdeetsplant's operations and yet
mutually reinforced each other. Following the salme, Sakakibara et al. (1997)
showed a strong relationship between JIT and wieat talled infrastructure practices,
including workforce management. In addition, thenbmation of JIT and infrastructure
practices was related to manufacturing performa@ce. et al. (2001) also showed how
lean programs include some HR practices. Their yaisalmade clear how the
implementation of these human practices, togethigr WQM, JIT, and TPM programs,

provides significant explanation for the differeade performance measures.

However, Lowe et al. (1997) concluded that while ttata suggest that there may be
generic competitive advantages from operating ViiEh the social systems which
support this may be highly varied. Their data dod support the notion that the work
organization and HRM associated with the LP modplesent a universal “best way”

for achieving high manufacturing performance.

3. Research hypothesis

Unfortunately, to date, the debate about what HRislciices should be considered
remains inconclusive (Cappelli and Neumark, 200idi£Dand Fernandez, 2003), so

there is no clear list of practices, nor is theggeament on how they should be
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measured (Rogg et al., 2001). For example, Beckdr Gerhart (1996) counted 27
different “high-performance” work practices acrasgy five studies and observed that
only two practices were the same in the five stidies we will explain below, among
the most commonly used HRM practices in LP settings find training, internal

promotion, job security, and contingent remuneratio

The idea that LP companies need to actively prorialevelopment of a multi-skilled
and flexible workforce has been proposed by differauthors (Osterman, 1994;
MacDuffie, 1995; Forza, 1996; Pil and MacDuffie 969 Sakakibara et al., 1997; Power

and Sohal, 1997, 2000; Cappelli and Neumark, 2861gng many others).

Brown and Mitchell (1991) have pointed to particui@ining strategies as the critical
variable in minimising the effect of performancestaties between Batch and JIT
manufacturing environments. Hiltrop (1992) also bagized the need to invest in long-
term training programs when firms implement JIT. fs&vand Yasin (1998) stressed,
among other aspects, that obtaining good resulperdked on having well-trained
workers. Power and Sohal (2000) found in a studyhode cases that JIT companies
needed to actively promote the development of airskilled and flexible workforce
by means of training and effective employee-devalent programs. Workers also need
training to engage in improvement activities andbpgm-solving techniques. Training
Is also essential for tasks related to maintenafceols and machinery. In short,
training can advance employees’ capabilities ofepting new skills and using new

knowledge.
For all these reasons, it can be expected that:

H1A: Lean production plants are characterized l®atpr use of training in LP

practices.



As Ordiz and Fernandez (2003, 2005) have pointédemoployment security is closely

related to training because companies cannot imessurces in the training of the staff
if workers are not going to stay long enough in¢bhempany for those investments to be
recovered. Another advantage associated with johbrie is that it facilitates greater

cooperation between employee and company, ane aatie time implies having more
productive personnel, because workers are awartheoffact that good results are
associated with a stable job and the possibilitgefeloping a career in the company

(Delery and Doty, 1996).

It is only logical that for employees to be willing give up work rules that provide
them a degree of job security, they must be pravielmployment guarantees in return
(Osterman, 1994). Some researchers have emphasiratl the successful

implementation of new work practices requires mutualerstanding that not only are
employees committed to the organization they worklbut that the organization shows
commitment to them (Pil and MacDuffie, 1996). Oe tither hand, there is evidence
that security of employment is an advantage insam&ch as communication, skill
retention and the operation of teams (Power analS8000). As a result of the above

argument, the following hypothesis will be testedtis paper:

H1B: Lean production plants are characterized ®aggr use of employment

security.

In relation to this hypothesis, the empirical evide has verified that workers are more
involved in the company when it shows some intereshe long-term development of
its employees’ careers (Ordiz and Fernandez, 2006hility of employees within the
organization may improve organizational performancéwo ways: directly, through
knowledge, experience and satisfaction, and, iotyre by decreasing recruitment,

selection and training costs (Milkovich and Boudred994). Staff commitment is



higher when they are regarded as a valuable resdarache company, rather than an
asset to be bought and sold. A company that invasés worker’s training and then
promotes him obtains a return on its investmentéaotly through the appointment to a
post of responsibility of a person of proven corepet (Ordiz and Fernandez, 2005). In
other words, an employee who hopes to develop eecdn the company is more
motivated, and this has to have an effect on compesults. The fact that a company,
unlike its competitors, cares about the job seguasihd career development of its
employees, should be a point in its favour in ating and retaining talented personnel.
Osterman (1994) found a direct link between inneeatvork practices and internal

promotion. Hence, we shall test the following hyyasts:

H1C: Lean production plants are characterized bgatgr use of internal

promotion.

Although various authors have included contingembjgensation in their studies on LP
and new work practices (MacDuffie, 1995; Lowe ef 4897; Cappelli and Neumark,
2001; Ordiz and Fernandez, 2003), the link betwamnpensation structures and the
success of LP or otherwise is an area that appedrave received very little attention
in the literature (Power and Sohal, 1997, Sakakibetr al., 1997). Hiltrop (1992)

considered the need to adapt the reward systems fivhes implement JIT. A firm that

makes compensation contingent on performance ailetworkers that are more likely
to engage and motivated to participate in actisitivat improve the organization’s
overall performance (Pil and MacDuffie, 1996). Téeary structure and the reward
systems certainly influence employee loyalty anohcatment necessary to LP (Forza,
1996). On the other hand, these firms presumabbgsibe to the theory that when

employees are given more power, commitment andteffodetermine outcomes, they



should have a financial stake in enterprise sucg@sterman, 1994). We can therefore

expect to find that:

H1D: Lean production plants are characterized bgagr use of pay for

performance.

Since it has to do with the second objective of flaper, among the benefits most often
mentioned of LP are stock reduction, quality imgment, greater productivity, shorter
lead time, on-time delivery and reduction on bat@es (Womack et al., 1990; Flynn
and Sakakibara, 1995; Lowe et al., 1997; Sakakibara., 1997; Jackson and Dyer,
1998; White et al., 1999; Cua et al., 2001; Futlerand McWatters, 2001; Shah and
Ward, 2003). On the other hand, the principlesahlproduction are controversial from
the point of view of human wellbeing (Hiltrop, 199Rochan and Lansbury, 1997,
Power and Sohal, 1997; Delbridge et al., 2000; @hd2004; Seppald and Klemola,
2004). It is even discussed whether teamwork orasvepment, for example, there are
other ways to persistence of managerial controthenemployees in workplaces with
LP (Sewell, 2005). It should also be remembered fina studies have analysed the
effects of LP on absenteeism and employee rotatgyown and Mitchell (1991)
considered that although some areas of work areereasdier after JIT implementation,
if certain aspects of interest to workers such ramnihg and scheduling are not
favourably resolved there may be an increase inlayap turnover. Quintana (1998)
has argued that high levels of absenteeism andovarn which introduce high
variability in production rates and lower productaity, could cause an LP system to
fail. Lowe et al. (1997) found that high-performaraants that followed the LP model
had lower labour turnover. Regarding absenteeisis, was lower in Japanese high

performers but was not so in the case of Westemitgl
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Also, even though the effects of HRM on performahage not been totally clarified,
various studies from different countries producelence that the effective management
of people results in better organizational perfaroga For instance, Ghebregiorgis and
Karsten (2007) found that some of the HRM practibase a significant impact on
employee turnover, absenteeism, grievances andigiioiy. Kim and Bae (2005) also
found that the HR practices analysed by them retlwmoduntary turnover, employee
absences and late arrivals and increased firm qpesaioce. Studies by Ahmad and
Schroeder (2003) and Rodriguez and Ventura (20@Bgate that HRM practices have
a significant impact on employee turnover and dpamal performance of firms.
Similarly, the research by Bjorkman and Xiuchen@0@) found a positive relationship
between HRM systems and organizational performaRasulting from the above

argument, we can put forward the following hypotsies

Hypothesis 2: A greater use of LP and HRM practig#isdecrease employee

turnover and absenteeism and increase manufacfoeifigrmance.

4. Methodology
4.1 Compiling the questionnaire

To carry out LP measurements, we developed a ddlactton questionnaire based
principally on the work of White et al. (1999), Keson and Ahlstém (1996) and
Jackson and Dyer (1998). For the Spanish equivaleinterms we used Prado Prado
(2002) and Marin and Delgado (2000). In order t&enthie necessary adaptations to the
specific conditions of the ceramic tile industrye worked with technicians from

ASCER (Spanish Ceramic Tile Manufacturers’ Assagmgtand used consultants with
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many years of experience in the sector. Once tlestounnaire had been compiled, it

was tested in three different ceramic tile compamethe pilot phase.

The criterion for scoring most of the replies whs tlegree of deployment of each LP
practice, using a scale of 0-none to 5-completeléampntation (Jackson and Dyer,
1998). This response scale was also used to me&bRiké practices. The approach
taken here is similar to those of Osterman (19B4spondents indicated the proportion
of employees who were affected by each practicel tise following scale: 0 — non

implementation, 1 - from 1 to 20% of operationalptoyees, 2 — from 21 to 40%...t0 5

— from 81 to 100%.

The training variable was measured by the percentdgproduction employees that
received systematic and programmed training spedlyi related to LP. Employment
security was measured by the percentage of pramdueimployees with a permanent
employment contract. In the same way, internal @ion was measured by the
percentage of production workers promoted to adrigiost in the last twelve months.
Finally, contingent remuneration was measured by plercentage of production
workers that received any of the following bonuseslividual or group incentive

payments, share of company profits or gainshariagsp

The variables selected to measure production itatigainternal quality, productivity,
total stock, lead time, on-time delivery and minmbatch size, correspond to the most
frequently cited benefits associated with LP impeatation (Bonavia and Marin, 2006),
but were applied in a different way in our questiaine. Manufacturing performance
was measured by objective (quantitative) varialiesrder to avoid perceptual bias
(Flynn and Sakakibara, 1995; Fullerton and McWajt@001). In addition to these
production indicators, we collected data on averagmual employee turnover

(voluntary turnover) and absenteeism. The formes m@asured as the percentage of

12



employees that left the company voluntarily in tpeeceding twelve months.
Absenteeism was measured as the percentage ofrtotdhly hours lost due to workers

not being at their jobs (due to iliness, lateness).

4.2 Sample

We use a sample of Spanish ceramics industrieshferstudy. Spain is the second
European country in production of ceramic tiles &mel third largest exporter (with a

market share exceeding 17% of world exports), lelihina and Italy (ASCER, 2007).

At the time of our survey, ASCER had 96 plants fedan the Valencian Autonomous
Region (mainly in Castellon Province) and were e tusiness of manufacturing
single-fired ceramic tiles (porous tiles, stonewtoer tiles and porcelain stoneware).
The final response rate was 79.17% (76 visits ceted). The average number of
employees of these companies was 152, distribigddllaws: 15 companies with <50
workers, 37 with 50-150, 12 with 151-250, and Xth& with >250 employees. Average
monthly productivity was 4,155 fiper worker (1,615 MSD) with a profit margin of

8.32% (10.54% SD).

The questionnaire was completed by the manufagiurmanager for a personal
interview lasting 30 minutes on average. Immedyatdter the interview, a visit to the
facilities was made to obtain some of the datailgctobservation. These visits took an

average of 40 minutes per plant.

5. Results

The first task was to identify those firms that mdlde greatest use of LP. For this, we

carried out a cluster analysis based on the compnactices by which LP is defined.
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The Euclidean measure for distance between clusBtroids and the within-group
average method of forming clusters was used tovelemvo clusters. The ‘high-LP
adopter’ group (the highest scoring in LP prachaesnprised of 34 plants (44.7%) and
the ‘low-LP adopter’ (the lowest scoring) consigtiof 42 plants (55.3%). A univariate
analysis of variance was conducted to determinethenethere were significant
differences between the two clusters. The resuksshown in Table 1. With this
information, we created a dummy variable that tdakvalue of 1 if the plant belonged

to the highest LP cluster and 0 if otherwise.

TABLE 1

Table 2 shows the descriptive statistics for the #dRM variables. It can be seen that
only a small percentage of production employeesivedraining, internal promotion or
contingent remuneration, in comparison with theyvieigh percentage of employees

with a permanent contract.

TABLE 2

In order to validate the four initial hypotheses warried out four oneway ANOVA
using the independent variable low-high LP and apeddent variables the HRM
practices (see table 3). From the results it wasloded that H1A was confirmed, since
the firms with the highest level of LP implemenpatitook care to give training to
employees in these practices. H1B could be acceptsdiming a significance level of

.10. Job security is better in the high LP firmkh@ugh, as the mean score was very
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high in both groups, this may have influenced tlegrde of significance. H1C also
shows the expected tendency, but the differencegans is not enough to affirm that a
high degree of LP implementation helps to put gnreamphasis on internal promotion
processes. The low percentage of employees promudgchave influenced this factor,
as well as the limited variance detected. H1D wefindely ruled out, since it was
shown that a higher degree of LP was in no way cgawml with greater use of

contingent remuneration in the companies studied.

TABLE 3

The second goal of this research was to determimether or not implementation of
HRM practices associated with LP explain differende performance between
manufacturing plants. To construct our dependemiabkes, we considered as high
performance plants (value 1) in the indicators game quality, productivity and on-
time deliveries those plants whose values were @lioey mean. The rest (value 0) were
considered as low performance for this indicatawk et al., 1997; Cua et al., 2001).
For the variables lead time, stock, minimum batiae,spercentage absenteeism and
personnel turnover, the opposite criterion was usette the higher these values the
lower the plant performance. We also created a veavable by combining the plants
with high performance in quality and productivifg]lowing the procedure suggested
by Lowe et al. (1997). Plants with high performanté&oth aspects were considered to

be the best performers (value 1).

In order to test the second hypothesis of our stugdyused the methodology proposed
by Cua et al. (2001). By means of a discriminaralysis we identified the HRM

practices which in association with LP best exmdirdifferences in organizational
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performance. We used the discriminant loadings teasure the importance of
independent variables in distinguishing betweenhilgh and low performance groups.
We considered as significant values of discriminiding those with an absolute
value greater than .30 (Hair et al., 1999). A masda$ constructed for each dependent
variable. The discriminating power of the modelswested by the Wilk’'s Lambda and
Chi-square significance. We also tested discrinmigatapacity by its hit ratio. The
precision of the model should be at least 25% bétan random classification (Hair et
al., 1999). Random classification capacity was wated by the proportional
randomness criterion Cpro, even though we were st by not using a sample-
dividing procedure the hit ratio values were somawskewed towards randomness

(Hair et al., 1999).

We carried out 9 discriminant analyses, one fohedgpendent variable, the results of
which can be seen in Table 4. LP adoption and BRIMH/ariables were included in the
model. Goodness of fit was checked by the squaaadric correlation values and Chi-
square significance. As an additional measure efgbodness of the model, we also
checked whether the hit ratio was higher than ttuggrtional randomness criterion.
However, since our aim was to test the explicapmyers of the independent variables,
not to establish a classification model, we gaveemeeight to the significance levels

than to the hit ratio (Cua et al., 2001).

Of the nine models proposed, only two reachedssizdi significanced<10%). In both
cases the explicatory capacity of the model is (sguared canonic correlation between
0.13 and 0.16). In other words, our independerialas explain a little of the variation
in the levels of stock and productivity. Variatianghe rest of the production indicators

do not appear to be explained by the set of vaggapioposed.
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Regarding both reduction of stock levels and ineeeia productivity, implementation

of LP has a positive effect on these variablegoasgd be expected. This effect is helped
by better training and job security in the casestotk levels and by better chances of
internal promotion in the case of productivity. Hower, contingent remuneration does

not show any type of effect on either of these ddpat variables.

TABLE 4

The combination of HRM practices and LP for thet resthe dependent variables,
although not high enough to reach statistical §icamice, show certain noteworthy
features. In all the models it can be seen fromdikeriminant loadings that different
variables have an influence. These results agrée twse of Cua et al. (2001), who
found that different configurations of practicesldachniques affect specific measures

of performance.

Training has a positive effect, but not on all periance variables. The same can be
said of the other HR variables. Only one resulbseto be unexpected, which occurs in
the relation between job security and prime qualitiiis could be due to workers
feeling less pressurised to obtain high qualitthéy had less fear of losing their jobs,

although this effect does not appear in the otbgressions.

6. Discussion

Regarding our first aim, it was confirmed that legimplementation of LP is associated

with a higher level of training and employment s@gualthough it has no influence on
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the use of contingent remuneration systems. Fugheties are needed to determine

what really happens in the field of internal proioot

It may be that only training and employment seguaite related to LP, since they are
surely the minimum LP requirements, as decisiorsiastructions are taken top-down
and managerial and expert knowledge are used (Bliepd Molleman, 1998). This
specialised knowledge can be obtained from out#igeorganization, which would
justify the low level of internal promotion. In LPIRM aims fundamentally to support
the standardization of work processes, the minimgizof deviations from these
standards, the efficiency of the production proctss flexibility of workers, and close
relations between leaders and workers. To achiggewhat is fundamentally required
is a well trained and stable work force. This i€®ewnore the case when high worker
performance can be guaranteed by tight controlesystand direct supervision, other
usual aspects in organizations. This implies thattingent remuneration systems

become less necessary.

Osterman (1994) compared establishments with flexahd non-flexible work practices
and found that all the variables that he measwkded to training were significant. He
also found that flexible work organizations had éewontingent employees, although,
unlike us, he did not find differences for employmsecurity policies implemented by
the firms. Neither did he find significance for protion, distinguishing between
seniority versus merit in promotion. Finally, hetahed mixed results for contingent

remuneration.

In relation to the latter variable, Lowe et al. 99 found a notable difference in the use
of pay for performance among the Japanese higloipeaince plants and the Western
high performers. In the former case it was widedgdiwith excellent results, while in

the latter it was more usual to pay operators ey flob classification and/or seniority.
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This situation is very usual in Spain in manufaictgiindustry and has also appeared in
our findings, in which we noted the limited usecohtingent remuneration (see table 3).
As Bayo-Moriones and Huerta-Arribas indicate (2002,129): “Spain is a country
where only about 10 percent of firms have put wtake and firm incentives into
practice”. This could explain why LP implementatisnnot associated with wider use

of contingent remuneration, since it is not a comrpractice in Spain.

Regarding the second aim, the proposed hypothasss Ine rejected insofar as it refers
to the joint effects of LP and HRM on absenteeisid eotation. Mixed results were
obtained for manufacturing performance. The contbieigect of LP and HRM appears

regarding stock reduction and higher productiuityt not in the other variables.

The results of Shah and Ward (2003) indicated kab bundles, including HRM,

contribute substantially to the operating perforoeanf plants. In spite of the fact that
each of the bundles (JIT, TPM, and TQM) was posiyivassociated with operational
performance, HRM showed less influence than thersthlrhe investigation carried out
by Sakakibara et al. (1997) suggests that LP mexcthave value only when they are
used together with workforce management. This idepartially reproduced in our

study for the stock and productivity variables, hat in the others. However, it should
be pointed out that our findings do not establisiz @ase in which either LP alone or
HRM practices alone have a statistically significafluence on performance variables,

as Sakakibara et al. (1997) have suggested.

Also, the results obtained by MacDuffie (1995) irhigh the evidence strongly
supported the hypothesis that plants using flepbteluction systems and HR practices
outperformed plants using more traditional massdpebon systems in both
productivity and quality variables (although thissult were more consistent for

productivity than for quality), are not perfectlp@icable to our findings. This is true
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for productivity, but neither for higher quality navhen quality and productivity are
combined in a single index (or for the other vaeabstudied). The reason for this is
possibly due to the low variance found in the higlality levels of the firms in our

sample, which make it difficult to obtain statistily significant relationships, as well as

due to the massive use of quality controls by lotikters in the sample.

Our results do not coincide completely with tho$&ion and Bae (2005), who arrived
at the conclusion that the alignment among orgaioizal design and work processes,
employment relations systems and HRM systems wtedd to high organizational
performance. The fact that we used a quantitatieéhadology with a group of firms
from the same sector could be the reason for fifereince in results. In one of the cases
studied by Kim and Bae (2005), they also found #wensive learning and training,
various incentive systems and merit-based promatiosh staffing decrease voluntary
turnover, employee absences and tardiness, anebsefirm performance. Our results

do not allow us to draw the same conclusion.

Firms with higher level of LP implementation shoswkr levels of employee rotation
(as shown by its discriminant loading), howeversatieeism is higher. On the other
hand, it is observed that HRM practices show thmeeted tendency to reduce levels of
absenteeism and rotation. In any case, their gffiett with LP is not enough to obtain
statistical significance. It is worth noting thab\we et al. (1997) also found that high-
performance plants, both in Japan and in the West|ower labour turnover. However,
as regards unscheduled absenteeism, this wasoalso, but only in the Japanese high-
performance plants, i.e. Western high performerswsimuch higher levels of

absenteeism, as is also the case in our study.
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7. Conclusions

Ordiz and Fernandez (2003) concluded their papgrooyting out that more research is
needed in the Spanish context to demonstrate tiefiteeof HR practices in any context
at any moment. Our study is one more proof of tve level of the implementation of
HRM practices in Spain, at least as regards trgjnimernal promotion or contingent
remuneration. The influence of a higher degreePfihplementation is only seen in a
relatively higher level of training and job secwyriOn this basis, the positive effects of
HRM practices and LP on organizational performarsteould be difficult to
demonstrate. These have been shown in the casediiqivity and stock, but not in
the other variables. These conclusions obtainedron Anglo-Saxon Western country

may be of use in generalising the conclusions dravather studies.

It is a disadvantage to limit the sample populatiora single industry (in our case
ceramic tiles), since this reduces the possilslitté generalising the results. This
disadvantage is partially corrected if other stadmcussed on different industries and
arrived at the same findings (Delery and Doty, 19%rious authors have therefore
considered it necessary to widen the range of inésssubjected to thorough studies on

their use of LP (Sakakibara et al., 1997; Shah\aadd, 2003).

Focussing a study on a single sector also pressited advantages, since it keeps
control of a set of variables related to the homegg of the products and processes,
the performance measures are more comparable aabssrvations, and the

concentration in a limited geographical area ersabtber control variables to be kept

very similar.

In addition, we used quantitative values insteathefsuring the production efficiency
indicators with Likert-type scales that could ham&oduced an important subjective

bias. For this reason, we believe that our work/igies added value to previous studies
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that were based on mere subjective assessmentgtipeople surveyed. Besides, we
measured the breadth of implementation of eachrid®HRM practice throughout each
plant, instead of simply detecting the use or ne@-of these practices. We can therefore
state that the plant data set used in this studwdes more reliable, context-specific
measures of performance and LP and HR practicexatmmon level of analysis. Even
so, we cannot be sure that our research is enfiedyof the biases due to self-reported
performance data and single respondents. Findily, data are cross-sectional, so

causality cannot be definitively determined.

In conclusion, our paper has shown that some bualhéiRM practices are associated
with the implementation of LP and the results atedi We have thus contributed to the
development of more accurate theoretical models iy explain the relationships

between the variables studied. When other simitatiss have been carried out in other
industries that provide generally applicable resukesearchers will be able to develop
models capable of establishing specific relatiopshietween HRM practices and LP
for each type of organizational performance, sinot all these variables react in the

same way.

Human resources and production managers will tleualide to seek help in choosing
the best practices to implement in order to improgdain results. For this, they will
need to consider the production system choserglijeetives fixed by directors and the

strategic priorities that form the basis of all guotion systems.
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Table 1. Means of LP practices by cluster

Variable Cluster 1 Low Cluster 2 High ANOVA

Lean Production | Lean Production | F/(Sig.)
Visual factory-housekeeping 1.69 1.99 1.410 (.239)
Visual factory-graphs or panels 0.26 1.85 19.955 (.000)
Group suggestions programmes (quality | 0.77 3.36 34.045 (.000)
circles...)
Total productive mantenaince (TPM) 3.36 4.65 22.814 (.000)
Standardisation of operations 1.40 4.29 50.650 (.000)
Quality controls during process 4.93 4.94 0.047 (.828)
Statistical quality control methods (SPC) | 1.45 2.35 5.469 (.022)
Reduction of set-up time 0.12 0.85 9.049 (.004)
N 42 34

Implementation of LP practices. Variables measured on a scale of 0 to 5. 0 = non-implementation,

1=1-20%, 2 = 21-40%..., 5 = 81-100%.
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Table 2. Descriptive statistics of HRM practicesdqtitative indicators)

Variable N Min Max Mean SD
Training 75 | 0% 100% 8.5% 11.5%
Employment security 73 | 0% 100% 80.3% 21.49%
Internal promotion 69 | 0% 20% 5.4% 4.6%
Pay for performance 75 | 0% 100% 9.9% 18.4%

28




Table 3. Oneway ANOVA LP adopter/no-adopter by HRidctices

Variable Cluster Low Lean Cluster High Lean

Production Production

N1 Mean N2 Mean F Significance
Training 41 4.3% 34 13.6% 14.64 0.000
Employment security | 40 76% 33 85% 3.01 0.087
Internal promotion 38 4.6% 31 6.3% 2.3 0.129
Pay for performance | 41 10.9% 34 8.5% 0.322 0.572
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Table 4. Discriminant loadings (structure correas) of HRM practices

Prime |Less Less |Productivity |Productivity [On-time |Less Less Less
quality [lead time|stock X Quality delivery |batch absenteeism |turnover
size

Training 0.41 0.41 0.84 0.75
Employment security -0.72 0.43 0.47 0.85 0.39 0.64
Internal promotion 0.47 0.69 0.75 0.51 0.38
Pay for performance 0.47 0.74 0.51 0.58
High/Low lean production -0.54 0.87 |0.54 0.56 0.31 0.43 -0.38 0.54
Number of cases 69 65 63 68 68 56 68 50 69
Group O size 31 27 28 34 50 22 20 20 25
Group 1 size 38 38 35 34 18 34 48 30 44
Chance-based
proportion of correct
classification Cpro 50.5% |51.4% [50.6% |50.0% 61.1% 52.3% |58.5% [52.0% 53.8%
Limit of correct
classification Cpro (25%) |63.1% [64.3% |63.3% |62.5% 76.3% 65.4% |73.1% [65.0% 67.2%
Hit ratio 58.0% |56.9% [71.4% |70.6% 67.6% 46.4% [66.2% [62.0% 63.8%
(Canonical correlation)2 |0.08 0.05 0.16 |0.13 0.11 0.03 0.09 0.13 0.05
Wilk’s lambda 0.923 0.922 0.840 |0.868 0.896 0.966 0.904 0.867 0.911
Chi-square 5.194 3.095 10.180(8.963 6.943 1.804 6.410 6.502 6.025
Degrees of freedom 5 5 5 5 5 5 5 5 5
Significance 0.39 0.68 0.07 |0.10 0.22 0.88 0.27 0.26 0.30

Only correlations greater than .30 are shown.
Performance variables indicated as “Less...” were inversely coded (0 when value was high and 1 when low).
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