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Abstract—This study examined the relationship between lean management and operational performance with the mediating
effect of human resource management (HRM) practices in Malaysia local authorities. Participants reported their perceptions of
lean management implementation (philosophy, process, people and partners, and problem solving), resultant operational
performance (efficiency and effectiveness), and four dimensions of HRM practices: selection and hiring, training and
development, performance evaluation, and rewards and incentives. The evaluation of structural model of Partial Least SquareStructural Equation Modeling (PLS-SEM) using SmartPLS3 showed the superiority of the models in which: (1) philosophy
significantly and positively affected effectiveness performance, (2) rewards and incentives significantly affected both efficiency
and effectiveness performances, (3) philosophy significantly and positively affected all the four dimensions of HRM practices,
and (4) rewards and incentives mediate the relationship between philosophy and both efficiency and effectiveness performance.
The implications of these results are discussed, especially regarding the effect of philosophy on operational performance in
organization.
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1. INTRODUCTION
Effort to introduce lean management (LM) in public sector with the role plays by the people in the organization have gained
increased acceptance as public sector at the federal, state and local levels evaluate new methods to reduce waste, increase
efficiency and effectiveness in organization. LM is about people and the foundation of LM is to instil in the employees a desire
for continuous improvement [61, Latham, Almost, Mann and Moore, 2005). Recent literature identifying barriers to LM
transformation suggests that the largest hurdles faced by organizations pursuing LM transformation are people-related [51, 85].

The relationship between LM-performance in organization is complex [65,83] and the existence of human resources (HRs) and
cultural change can alter the nature of the relationship [10, 37, 65] found that establishing a LM organizational culture very
much depends on the organization’s ability to select, develop, engage, and inspire HRs through effective performance
management strategies. However, a number of recent studies state that not enough research has been conducted into the HRs
aspects associated with the implementation of LM [6, 17], especially in public sector. It also was observed that most studies on
LM have been conducted in Western context. It is argued that additional studies are required in different non-Western contexts
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in order to get a broader view of the concept [41] and to understand whether Western models could be applied in other contexts,
particularly in the Asian countries.

Thus, this study offers a different perspective with the key focus is to investigate the mediating effects of human resource
management (HRM) practices in the relationship between LM and operational performance (OP) in the Malaysia local
authorities (LAs). This study examines LM from an organization’s resource-based view (RBV) theory, which explores HRs as
key resources which are formed by employees' selection and hiring, training and development, performance evaluation, and
rewards and incentive of the organization. It demonstrates the important role of HRM practices in developing resources that are
imperfectly imitable and difficult to duplicate. Accordingly, an organization’s HRs can be identified as a strategic resource in
achieving competitive advantage when it adds value to the organization, when it contributes uniquely to the organization’s
success, when it is difficult to be substituted, and when continual investment in it decreases the likelihood of imitation by
competitors [53, 93].

This study is crucial since the greatest impact the HRM practices can have on a LM transformation is to educate and train on
skills and behaviors on what respect for people really means and looks like to buy in engagement and commitment from
everyone in the organization for continuous improvement. One of the distinctive features of LM and HRM practices is that
better performance is achieved through the people in the organization. The main research question addressed by this study is
whether LM enhances OP directly or indirectly through the support of the HRM practices. Answers to this question may enlarge
our knowledge about the role of HRM practices in mediating the relationship between LM and OP in organization. In order to
address the question, the study employed data collected among LAs in Malaysia. The study empirically tested the hypotheses
to elicit not only general support or reject conclusion but also to explore the nature of the relationship among LM, HRM practices
and OP in organization.

The present paper is structured into five parts. Section 1 discusses the introduction, while Section 2 underlines the hypotheses
development. The methodology used to measure the relationship between the exogenous and endogenous constructs is presented
in Section 3. Section 4 presents the analysis and empirical results of the structural model, followed by discussion on findings
and conclusion in Section 5.

2. HYPOTHESES DEVELOPMENT
A. The Relationship between Lean Management and Operational Performance
The relationship between LM and OP would appear to be an important characteristic of an effective LM journey. Historically,
the resulting association between an organization's performance and LM has been ambiguous, the evidence therefore, is mixed
at best on whether the importance placed on LM positively affects OP [5, 19, 51, 52, 69, 76, 78, 80, 88]. The relationship however
varies depending on context and type of organizations involved. In fact, while there is no consensus in the debate on the direction
of this relationship, the primary argument by academics is that implementation of LM will positively affect performance and lead
to competitive advantage [35, 58, 59, 60, 63, 64, 84]. The four principles (4P) dimensions measuring LM such as philosophy,
process, people and partners, and problem solving [34, 61] could be explored in the present study to predict OP in Malaysia
public sector. Therefore, this research overall predicts the direct relationship is a positive one, and further hypotheses that:
H1:
LM has a positive and significant relationship with OP of the organization.

B. The Relationship between HRM Practices and Operational Performance
For the past two decades, researchers have linked HRM practices to manufacturing performance [54], OP [1, 13], organizational
effectiveness and performance [33], and competitive advantage [57]. Even though the effects of HRM on performance have not
been totally clariﬁed, various studies from different countries produce evidence that the effective management of people results
in better performance in organization e.g. [1, 7, 8, 16, 39, 56, 74]. Although, it has been generally agreed that HRM practices are
positively associated with OP, however, there is still need for additional research to be undertaken to provide more evidence to
support the HRM practices-OP relationship [4] from different cultural context such as public sector in Malaysia. The universal
use of four dimensions measuring HRM practices such as selection and hiring, training and development, performance evaluation,
and rewards and incentives [9, 11, 18, 64] could be explored in the present study to predict OP in Malaysia public sector.
Therefore, this research overall predicts the direct relationship is a positive one, and further hypotheses that:
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H2:

HRM practices have positive and significant relationship with OP of the organization.

C. The Relationship between Lean Management and HRM Practices
The application of LM into service sector has further increased the relevance of HRM practices in a LM context [68]. LM
provides HRM practices an opportunity to review its internal architecture and design to prove more useful in a LM context [68].
Some previous studies provide evidence that the employees evaluate their lean work experience favorably due to their exposure
to multi-skills, team work and opportunities for participation, i.e. their exposure to HRM practices [93, 96]. Thus, HRM
practices are relevant to LM for mainly three reasons: they aim to bring LM an integration of business strategy with quality and
performance [12], a committed workforce and increased flexibility in terms of organization and job design [95], and positive
employee attitudes [40, 100]. Therefore, this research overall predicts the direct relationship is a positive one, and further
hypotheses that:
H3:
LM has a positive and significant relationship with HRM practices of the organization.

D. The Mediating Effect of HRM Practices
The previous researchers have suggested that LM and HRM practices can interact in order to improve OP in the organization.
One of the distinctive features of LM and HRM practices is that better performance is achieved through the people in the
organization. [30] showed how LM programs include some HRM practices. Their analysis made clear how the implementation
of these human practices, together with JIT programs, provides signiﬁcant explanation for the differences in performance
measures [17]. [71] believed that supporting HRM practices were necessary for successful implementation of ﬂexible work
organization. Following the same line, [81] showed a strong relationship between JIT and what they called infrastructure
practices, including employee management. This is consistent with [2] finding that HRM practices (training, compensation,
multifunctional, and recruiting and selection) moderate the relationship between JIT and performance. A quantitative study of
LM implementation in manufacturing has also found evidence that despite a positive role of HRM on the operations of an
organization in a LM context, its role is indirect and mediated through LM [31, 84]. [55] also noted that HRM practices have a
direct influence or effect on subordinate attributes such as human skills, attitudes and behavior, the so-called HRM outcomes,
which in turn enhances OP. In a study of high performance work practices, [53] also found that investments in HRM practices
resulted in lower turnover, greater productivity, and increased organizational performance through their impact on employee
skill development and motivation [98].

The most influential articles about LM related to HRM practices are the studies by [64] and most recently research by [90]. A
RBV is utilized as a theoretical foundation for the framework of their studies. [64] reviewed the study that analyzed the impact
of HRM practices in the lean transformation success to improve competitive advantage. The author view HRM practices as a
driver in the relationship between lean transformation success and performance of the organization. [90] reviewed the study
that analyzed the role of workforce development in the relationship between lean production and OP. They view workforce
development as a moderator in the relationship between LM and OP of the organization. Following the same line, the current
study examines the mediating effect of HRM practices in the areas of staffing, training, performance evaluation and rewards
[64]. It is expected that these practices can mediate the relationship between LM and OP in Malaysia public sector. Accordingly,
it is hypothesized that:
H4:
HRM practices mediate the relationship between LM and OP of the organization.

3. RESEARCH METHODOLOGY
This research utilizes Partial Least Square-Structural Equation Modeling (PLS-SEM) approach for data analysis and utilizes
SmartPLS 3 to investigate the impact of HRM practices on LM and OP in organization. The PLS-SEM analysis estimates the
parameters for the link between the indicators and their respective latent variables (LVs), and the link between the different
LVs. With this estimation approach, the results of PLS-SEM may be described and interpreted as a combination of two models:
(1) measurement model, and (2) structural model [24, 43]. These two models are assessed separately in a two-step process [44].
This paper focuses on the second step, i.e. structural model evaluation.
Prior to the specific evaluation of the structural model, the study performed the measurement model to evaluate the validity and
reliability of the indicators to ensure that the indicators are representing the constructs of interest [24, 44]. A confirmatory factor
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analysis (CFA) is performed to confirm unidimensionality of the indicators that reflect the underlying constructs [89, 94], i.e.
to ensure that all the variables included in the models were best represented by the LVs as the study framed them. This procedure
is recommended in the literature to confirm that the tested models include highly coherent constructs that are clearly defined
and measured [70]. The results of the measurement model evaluation suggest that measurement model has demonstrated
satisfactory reliability and validity as all fundamental criteria has been achieved. For simplicity, these results are not included
here but they imply that the measurement model which we finally applied, was the most appropriate in terms of fit and coherence
with the data.

The structural model reflects the relationships between the exogenous and endogenous constructs [44, 48, 66], with the main
focus is maximizing the variance explained (R²) for the endogenous constructs as well as determining the size and significance
of all the paths coefficients. In the structural model, the hypotheses are tested by assessing the path coefficients, which are
standardized betas [3, 28]. Table 1 illustrates the ten first-order constructs (FOCs) computed for LVs scores.

Table 1: First-order constructs computed for latent variable scores.
Second-Order
Constructs (Code)

First-Order Constructs

Code for
Constructs

Code for Indicators

Lean Management

Philosophy

LMph

LMph1 – LMph4

(LM)

Process

LMpr

LMpr1 – LMpr7

People and Partners

LMpp

LMpp1 – LMpp3

Problem Solving

LMps

LMps1 – LMps3

HRM Practices

Selection and Hiring

HRMsh

HRMsh1 – HRMsh5

(HRM)

Training and Development

HRMtd

HRMtd1 – HRMtd5

Performance Evaluation

HRMpe

HRMpe1 – HRMpe6

Rewards and Incentives

HRMri

HRMpe1 – HRMpe6

Operational Performance

Efficiency

OPey

OPey1 – Opey6

(OP)

Effectiveness

OPes

OPes1 – Opes4

All possible outer and inner links are drawn in SmartPLS 3 software to test the proposed research model. Figure 1 presents the
PLS-SEM model of the study. Given that the FOCs are reflective in nature, the mode of measurement for indicators is specified
as Mode A, with Table 1 providing the legend for indicators and constructs. In the figure, the paths are the hypothesized
relationships between exogenous and endogenous constructs. The rectangular boxes represent the indicators, which are the
individual items on the questionnaire. The latent variable ‘philosophy (LMph)’ is measured by four indicators, ‘process (LMpr)’
is measured by seven indicators, ‘people and partners (LMpp)’ and ‘problem solving (LMps)’ are measured by three indicators
each, ‘selection and hiring (HRMsh)’ and ‘training and development (HRMtd)’ are measured by five indicators each,
‘performance evaluation (HRMpe)’ and ‘rewards and incentive (HRMri)’ are measured by six indicators each, ‘efficiency
(OPey)’ is measured by six indicators, and ‘effectiveness (OPes) is measured by four indicators. Based on these factors, the
PLS-SEM model for this study contains only reflective measurement model.
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Figure 1: PLS-SEM Model.

4. ANALYSIS AND EMPIRICAL RESULTS
The PLS-SEM model tests hypotheses H1-H4 of the study. In testing the PLS-SEM model, the study uses interaction approach
[66], which examine the relationship of LM and HRM practices as well as their effect on OP. First, the study reveals the nature
of the relationships between LM and OP if the effects of the HRM practices are omitted (H1). Then the study examine the nature
of the relationships between HRM practices and OP (H2). This analysis is followed by examining the nature of the relationships
between LM and HRM practices (H3). Then the study explores the mediating effects of HRM practices on the relationship
between LM and OP (H4).

Evaluation of Structural Model
Following the standard procedure in performing PLS-SEM [24, 42, 45], the assessment of structural model is based on five step
guidelines, which includes: (1) assessment of collinearity; (2) assessment of significance and relevance of the path coefficients,
(3) assessment of coefficient of determination (R²), (4) assessment of effect sizes (f²) and (5) assessment of predictive relevance
Q².

Assessment of Collinearity
Variance inflation factor (VIF) is the core measure for assessment of collinearity issues in the structural model. The VIF
indicates how much of an indicator's variance is explained by the other indicators of the same construct [91]. A rule of thumb
states that VIF greater than 10 denotes a harmful level of collinearity [49]. However, [42] suggests that VIF above 5.0 in the
predictor constructs implies high collinearity. There are no critical levels of collinearity when VIF values are less than 0.5 [43].
Table 2 presents the VIF values of all the predictor constructs in the structural model. Results indicate that VIF values are below
the recommended threshold value of 5.0, indicating there are no significant level of collinearity among the predictor constructs
[42]. These findings, collectively, signify the success of the present study in conceptualizing and measuring latent constructs as
the reflective FOCs.
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Table 2: Collinearity values among exogenous constructs.
Construct
HRMpe
HRMri
HRMsh
HRMtd
LMph
LMpp
LMpr
LMps

HRMpe

HRMri

HRMsh

HRMtd

2.617
3.041
2.777
2.843

2.617
3.041
2.777
2.843

2.617
3.041
2.777
2.843

2.617
3.041
2.777
2.843

OPes
3.819
2.395
3.151
3.666
2.992
3.315
2.970
3.513

OPey
3.819
2.395
3.151
3.666
2.992
3.315
2.970
3.513

Assessment of Significance and Relevance of Path Coefficients
The higher the path coefficient, the stronger the effect of the exogenous construct on the endogenous construct. The t-values
are used to evaluate the statistical significance of each path coefficient. As a rule of thumb [25, 46], a significant path coefficient
can be represented by the two tailed p-value of 0.05 or less. Critical t-value for a two-tailed test is 1.96 at the 0.05 significance
level [44]. Hence, in the present study, a path coefficient is significant if the critical t-value is equal to or greater than 1.96.
Table 3 presents the bootstrap results for evaluating the relationship between the exogenous and endogenous constructs. The
study bootstrapped the model with 5000 samples. It can be seen from the table that, with regard to the proposed relationships,
the results provide support of positive significant relationships for fourteen hypotheses: H1.2d, H2.1d, H2.2d, H3.1a, H3.1b,
H3.1d, H3.2a, H3.2c, H3.2d, H3.3a, H3.3c, H 3.3d, H3.4a, and H3.4b. These coefficients are significant at a level of p<0.05.
Eighteen other hypotheses are not supported with t-statistics less than 1.96, thus are not significant at the level of p<0.05.

Table 3: Results of bootstrapping for structural model evaluation.
No.
H1:
1
2
3
4
5
6
7
8

Hypotheses
LM  OP
H1.1a
LMph OPey
H1.1b
LMpr  OPey
H1.1c
LMpp  OPey
H1.1d
LMps  OPey
H1.2a
LMph  OPes
H1.2b
LMpr  OPes
H1.2c
LMpp  OPes
H1.2d
LMps  OPes

Path Coefficient

T Statistics

P Values

Significant

0.051
0.105
0.080
0.173
-0.067
0.073
0.106
0.229

0.552
1.020
0.700
1.486
0.691
0.720
0.949
2.011

0.581
0.308
0.484
0.137
0.489
0.472
0.343
0.044

Not
Not
Not
Not
Not
Not
Not
Yes

Table 3 continues …
… Table 3 continues
H2:
9
10
11
12
13
14
15
16
H3:
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

HRM Practices  OP
H2.1a
HRMsh  OPey
H2.1b
HRMtd  OPey
H2.1c
HRMpe  OPey
H2.1d
HRMri  OPey
H2.2a
HRMsh  OPes
H2.2b
HRMtd  OPes
H2.2c
HRMpe  OPes
H2.2d
HRMri  OPes
LM  HRM Practices
H3.1a
LMph  HRMsh
H3.1b
LMpr  HRMsh
H3.1c
LMpp  HRMsh
H3.1d
LMps  HRMsh
H3.2a
LMph  HRMtd
H3.2b
LMpr  HRMtd
H3.2c
LMpp  HRMtd
H3.2d
LMps  HRMtd
H3.3a
LMph  HRMpe
H3.3b
LMpr  HRMpe
H3.3c
LMpp  HRMpe
H3.3d
LMps  HRMpe
H3.4a
LMph  HRMri
H3.4b
LMpr  HRMri
H3.4d
LMpp  HRMri
H3.4d
LMps  HRMri

-0.051
0.015
0.118
0.333
-0.084
0.002
0.207
0.306

0.517
0.129
1.138
3.814
0.857
0.019
1.710
3.813

0.605
0.897
0.255
0.000
0.391
0.984
0.087
0.000

Not
Not
Not
Yes
Not
Not
Not
Yes

0.242
0.224
0.103
0.316
0.298
0.068
0.301
0.204
0.206
0.064
0.204
0.403
0.283
0.214
0.137
0.134

3.123
2.699
1.243
3.101
3.172
0.781
3.455
2.167
2.863
0.759
2.320
5.423
3.033
2.361
1.410
1.325

0.002
0.007
0.214
0.002
0.002
0.435
0.001
0.030
0.004
0.448
0.020
0.000
0.002
0.018
0.159
0.185

Yes
Yes
Not
Yes
Yes
Not
Yes
Yes
Yes
Not
Yes
Yes
Yes
Yes
Not
Not
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Assessment of Coefficient of Determination (R²)
The R² is critical in evaluating a structural path model, as it represents the amount of variance in the endogenous constructs that
is explained by the model [20, 24]. R² is a range from 0-1. When R² is closer to 1, the predictive accuracy is higher [44].
According to [25], R² values of 0.67, 0.33, or 0.19 for endogenous LVs in the inner model can be described as substantial,
mediate, or weak, respectively. Whereas, the explanatory power of the exogenous LVs is “0” because they are not determined
by other LVs [66] In the current study, the endogenous LVs are HRM practices and OP. Table 4 shows the explanatory power
of the endogenous LVs in the PLS model. The results indicate quite robust model with 62.4% (R² = 0.624) of the variance in
performance evaluation (HRMpe), 46.9% (R² = 0.469) of the variance in rewards and incentives (HRMri), 62.2% (R² = 0.622)
of the variance in selection and hiring (HRMsh), and 60.8% (R² = 0.608) of the variance in training and development (HRMtd)
are explained by the 4P dimensions of LM. The structural model also explains a considerable amount of 50.9% (R² = 0.509) of
the variance in effectiveness (OPes), and 51.5% (R² = 0.511) of the variance in efficiency (OPey) are explained by the 4P
dimensions of LM and four dimensions of HRM practices, thus explaining in the upper range of moderate R² values.

Table 4: Explanatory power of endogenous latent variables.
Endogenous Latent Variables
HRMpe
HRMri
HRMsh
HRMtd
OPes
OPey

R Square
0.624
0.469
0.622
0.608
0.509
0.511

Assessment of Effect Size (f²)
The effect size (f²) is calculated to measure the influence a selected exogenous construct has on the R² values of an endogenous
construct [24, 43] Based on Cohen’s f² value, the effect size of the path is weak at the structural level if f² is 0.02, mediate if f²
is 0.15, and strong if f² is 0.35 [24, 43]. Table 5 summarizes the results of the effect size.

Table 5: Summary of results of effect size
Hypotheses
Effect Size
Result
Lean Management  Efficiency
LMph  OPey
0.002
LMpr  OPey
0.008
LMpp  OPey
0.004
LMps  OPey
0.017
-

Hypotheses
Effect Size
Result
Lean Management  Selection and Hiring
LMph  HRMsh
0.059
Weak
LMpr  HRMsh
0.048
Weak
LMpp  HRMsh
0.009
LMps  HRMsh
0.093
Weak to Mediate

Table 5 continues…
… Table 5 continues
Lean Management  Effectiveness
LMph  OPes
0.003
LMpr  OPes
0.004
LMpp  OPes
0.007
LMps  OPes
0.030
Weak

Lean Management  Training and Development
LMph  HRMtd
0.087
Weak to Mediate
LMpr  HRMtd
0.004
LMpp  HRMtd
0.076
Weak to Mediate
LMps  HRMtd
0.037
Weak

HRM Practices  Efficiency
HRMsh  OPey
0.002
HRMtd  OPey
0.000
HRMpe  OPey
0.007
HRMri  OPey
0.095
Weak to Mediate

Lean Management  Performance Evaluation
LMph  HRMpe
0.043
Weak
LMpr  HRMpe
0.004
LMpp  HRMpe
0.036
Weak
LMps  HRMpe
0.152
Mediate

HRM Practices  Effectiveness
HRMsh  OPes
0.005
HRMtd  OPes
0.000
HRMpe  OPes
0.023
HRMri  OPes
0.079
Weak to Mediate

Lean Management  Rewards and Incentives
LMph  HRMri
0.058
Weak
LMpr  HRMri
0.031
Weak
LMpp  HRMri
0.012
LMps  HRMri
0.012
-

Referring to Table 3 (Results of Bootstrapping for Structural Model Evaluation) and Table 5 (Summary of Results of Effect
Size), the analysis reveals that:
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(i)
(ii)
(iii)
(iv)
(v)
(vi)
(vii)

Problem solving significantly and positively impacts effectiveness with a weak effect size.
Rewards and incentives significantly and positively impact efficiency with a weak to mediate effect size.
Rewards and incentives significantly and positively impact effectiveness with a weak to mediate effect size.
Philosophy, process, and problem solving significantly and positively impact selection and hiring with a weak,
weak, and weak to mediate effect size respectively.
Philosophy, people and partners, and problem solving significantly and positively impact training and
development with a weak to mediate, weak to mediate, and weak effect size respectively.
Philosophy, people and partners, and problem solving significantly and positively impact performance
evaluation with a weak, weak, and mediate effect size respectively.
Philosophy, and process significantly and positively impact rewards and incentives with a weak effect size.

Assessment of Predictive Relevance Q²
Q² measures the extent to which the model’s prediction is successful [91]. A value of Q² > 0 confirms the presence of predictive
relevance [42, 49]. Table 6 summarizes the results of Q². All the Q² values of reflective endogenous constructs of the current
study are above “0”, which confirms the presence of predictive relevance and showing that the model’s prediction is successful.

Table 6: Summary of results: Q²
Endogenous Constructs
HRMpe
HRMri
HRMsh
HRMtd
OPes
OPey

Q²
0.425
0.320
0.411
0.420
0.329
0.328

Evaluation of Mediating Effects
In testing the mediating effects of HRM practices, this study adopted [99] guidelines. These guidelines have recently been used
by [70]. The typology of mediation models is used to determine the type of mediations or non-mediation according to the criteria
listed below:
(i)
Complementary mediation occurs if indirect effect “a x b” and direct effect “c” are significant and have the
same directions.
(ii)
Competitive mediation occurs if indirect effect “a x b” and direct effect “c” are both significant and have
opposite directions.
(iii)
Indirect-only mediation occurs if indirect effect “a x b” is significant, but not “c”.
(iv)
Direct-only non-mediation occurs if direct effect “c” is significant, but not indirect effect “a x b”.
(v)
No effect non-mediation occurs if both direct “c” and indirect effect “a x b” are insignificant.

There are several implications for the type of mediation or non-mediation established. First, when the first three cases;
complementary, competitive and indirect-only mediation occur, the data supports the hypotheses for mediation. Second, in both
complementary and competitive mediation, the mediator identified is consistent with the hypothesised theoretical framework,
and the significant direct effect “c” signals that there is second possibly omitted mediator which can be examined in any future
study. The sign of the direct effect signals for the sign of an omitted indirect path. Third, indirect-only mediation implies that
the mediator identified is consistent with hypothesised theoretical framework and there is no need to test for further indirect
effects. The sign of the direct effect in direct only non-mediation implies that there is yet undiscovered mediators. Finally, the
no effect non-mediation is a failure for testing mediation [99].
The classification of mediation or non-mediation is identified based on whether direct effect “c” is significant or not. The tvalues for direct effect “c” (4P dimensions of LM  two dimensions of OP) are obtained from Table 3 (Results of Bootstrapping
for Structural Model Evaluation). The t-values are used to evaluate the statistical significance of each path coefficient. Critical
t-value for a two-tailed test is 1.96 at the 0.05 significance level [44]. Table 7 summarizes the mediating effects of HRM
practices.
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Table 7: Mediating effects of HRM practices.
No.

Hypotheses

Path
Sig.
Type of
T Statistics
P Values
Coeff.
Mediation
H4.1.1a
LMph -> HRMsh -> OPey
-0.012
0.491
0.624
Not
5
H4.1.1b
LMpr -> HRMsh -> OPey
-0.011
0.486
0.627
Not
5
H4.1.1c
LMpp -> HRMsh -> OPey
-0.005
0.381
0.703
Not
5
H4.1.1d
LMps -> HRMsh -> OPey
-0.016
0.485
0.627
Not
5
H4.1.2a
LMph -> HRMsh -> OPes
-0.020
0.760
0.448
Not
5
H4.1.2b
LMpr -> HRMsh -> OPes
-0.019
0.793
0.428
Not
5
H4.1.2c
LMpp -> HRMsh -> OPes
-0.009
0.573
0.567
Not
5
H4.1.2d
LMps -> HRMsh -> OPes
-0.027
0.804
0.421
Not
5
H4.2.1a
LMph -> HRMtd -> OPey
0.005
0.125
0.901
Not
5
H4.2.1b
LMpr -> HRMtd -> OPey
0.001
0.077
0.939
Not
5
H4.2.1c
LMpp -> HRMtd -> OPey
0.005
0.124
0.901
Not
5
H4.2.1d
LMps -> HRMtd -> OPey
0.003
0.114
0.910
Not
5
H4.2.2a
LMph -> HRMtd -> OPes
0.001
0.019
0.985
Not
5
H4.2.2b
LMpr -> HRMtd -> OPes
0.000
0.012
0.991
Not
5
H4.2.2c
LMpp -> HRMtd -> OPes
0.001
0.019
0.985
Not
5
H4.2.2d
LMps -> HRMtd -> OPes
0.000
0.017
0.986
Not
4
H4.3.1a
LMph -> HRMpe -> OPey
0.024
1.020
0.308
Not
5
H4.3.1b
LMpr -> HRMpe -> OPey
0.007
0.549
0.583
Not
5
H4.3.1c
LMpp -> HRMpe -> OPey
0.024
0.916
0.360
Not
5
H4.3.1d
LMps -> HRMpe -> OPey
0.047
1.096
0.273
Not
5
H4.3.2a
LMph -> HRMpe -> OPes
0.043
1.461
0.144
Not
5
H4.3.2b
LMpr -> HRMpe -> OPes
0.013
0.633
0.527
Not
5
H4.3.2c
LMpp -> HRMpe -> OPes
0.042
1.221
0.222
Not
5
H4.3.2d
LMps -> HRMpe -> OPes
0.083
1.589
0.112
Not
4
H4.4.1a
LMph -> HRMri -> OPey
0.094
2.444
0.015
Yes
3
H4.4.1b
LMpr -> HRMri -> OPey
0.071
1.869
0.062
Not
5
H4.4.1c
LMpp -> HRMri -> OPey
0.046
1.289
0.198
Not
5
H4.4.1d
LMps -> HRMri -> OPey
0.045
1.190
0.234
Not
5
H4.4.2a
LMph -> HRMri -> OPes
0.087
2.469
0.014
Yes
3
H4.4.2b
LMpr -> HRMri -> OPes
0.066
1.811
0.070
Not
5
H4.4.2c
LMpp -> HRMri -> OPes
0.042
1.290
0.197
Not
5
H4.4.2d
LMps -> HRMri -> OPes
0.041
1.133
0.257
Not
4
Note: *Type of Mediation: (1) Complementary Mediation (Partial Mediation), (2) Competitive Mediation, (3) Indirect-Only Mediation (Full Mediation), (4)
Direct-Only Non-Mediation, and (5) No-Effect Non-Mediation.

Results presented in Table 7 (Mediating Effects of HRM Practices) indicate that, there are two significant hypotheses:
i)

H4.4.1a: Rewards and incentives serve as an indirect-only (full) mediator for the relationship between philosophy
and efficiency. In this regard, philosophy does not have a significant direct effect on efficiency. Instead,
philosophy impacts efficiency only through rewards and incentives. The variance accounted for (VAF) value
shows that 64.83% of the total effect of philosophy on efficiency is explained by the indirect-only effect of
rewards and incentives.

ii)

H4.4.2a: Rewards and incentives has indirect-only (full) mediator on the relationship between philosophy and
effectiveness. In this regard, philosophy does not have a significant direct effect on effectiveness. Instead,
philosophy impacts effectiveness only through rewards and incentives. The VAF value shows that 56.49% of the
total effect of philosophy on effectiveness is explained by the indirect-only effect of rewards and incentives.
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5. DISCUSSION ON FINDINGS AND CONCLUSION
A. Discussion on Hypothesis H1
Examining hypothesis H1, i.e. the relevance of significant relationships between LM and OP, the results show that only problem
solving has a positive and significant relationship with effectiveness of the organization, the rest of the hypotheses are
insignificant. However, the insignificant relationship between philosophy and OP is explainable by the fact that, philosophy
impacts both efficiency and effectiveness through rewards and incentives.

This finding in general, supports the argument that the higher the leanness, the greater will be the positive effects on OP [30,
32, 84, 93]. It also provides support for the assertion made by [61], who stated that, the continuously solving problems in
organization could drives organizational learning. This is because, identifying root causes of problems and preventing them
from occurring is the main focus of continuous learning system. Tough analysis, reflection, and communication of lessons
learned are central to improvement as is the discipline to standardize the best-known practices, which then lead to improve OP
in organization. Interestingly, these findings respond to criticisms by previous scholars who point out that LM is focusing too
much on internal efficiency and production metrics, so is only an improvement for internal efficiency not for the customer [35,
77]. Other researchers also agree with this issue and stated that most of the studies do not examines the effectiveness of LM
implementation as a culture of problem-solving which consider it from a holistic perspective [35, 79].

As such, the result indicates that problem solving of LM is expected to assist Malaysia public sector to an improvement of their
effectiveness performance. This suggests that, public sector in Malaysia wishing to attain a higher level of effectiveness should
focus more on problem solving rather than philosophy, process, and people and partners in designing their LM systems.

B. Discussion on Hypothesis H2
Examining hypothesis H2, i.e. the relevance of significant relationships between HRM practices with OP, the results show that,
only rewards and incentives have positive and significant relationship with both efficiency and effectiveness of the organization,
the rest of the hypotheses are insignificant.

These results are consistent with a considerable body of previous researches which implied that rewards and incentives have
positive impact on performance [14, 22, 36]. Most of the studies have found that an effective compensation and reward process
enhances productivity, sales and overall performance of organization [33]. An organization that implements rewards system on
performance will have workers that are more likely to engage and motivated to participate in activities that improve the
organization’s overall performance [75]. In line with this, [4] stated that, a comprehensive, transparent and client-based
performance appraisal system enhances organization performance. [92] conducted a survey of international food companies and
positively linked the employee reward system to firm growth [64]. Accordingly, [27] stated that rewards and compensation
considerably affect organizational outcomes. Competency-based rewards and pay enhances the quality of goods and services,
improves subordinates’ behaviour, and decreases accidents rates in organizations, thereby improving OP. Therefore, there is clear
evidence that compensation and reward effectively affect OP [4].

As such, the result indicates that rewards and incentives may help Malaysia public sector to improve their OP in term of both
efficiency and effectiveness. This suggests that, public sector in Malaysia wishing to attain a higher level of OP in term of
efficiency and effectiveness should focus more on rewards and incentives rather than other three dimensions of HRM practices
in designing their HRM systems.

Discussion on Hypothesis H3
Examining H3, i.e. the relevance of significant relationships between LM with HRM practices, the results show that, three
dimensions of LM (philosophy, process, and problem solving) positively contribute to explaining the variance in selection and
hiring; three dimensions of LM (philosophy, people and partners, and problem solving) positively contribute to explaining the
variance in both training and development, and performance evaluation; and two dimensions of LM (philosophy and process)
positively contribute to explaining the variance in rewards and incentives.
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These results are consistent with a considerable body of previous researches which implied that LM is directly dependent upon
the extent to which HRs within the organization actively support and participate in the LM transformation process. Previous
studies suggest the importance of HRM practices in influencing the successful implementation of LM [15, 81, 93]; the
organizations that combined LM practices with HRM practices outperformed the organizations that did not do so [32, 63].
Therefore, finding, selecting, and investing in individuals that fit within the broader LM strategy can lead to greater
organizational transformation success rates [62, 64]. [38] in his study highlights the importance of recruiting in the success of
LM implementation. In LM environment also, the extensive training and development is a necessary to advance employees
capabilities of becoming more perceptive to the acquisition of new skills knowledge [17], and is a necessary prerequisite for
empowerment to work [73], thus an increase in performance outcomes [21, 84] via enhanced productivity can be attained [63].
[82] also mentioned that investment in skills and capabilities are essential while keeping the employees as the most valuable
resources. Employees also need training to engage in improvement activities and problem-solving techniques. [23, 97]. Besides,
the relationship between employees and supervisors or managers is facilitated by performance [29]. [86] found a significant
positive relationship between developmental performance evaluation and elements of LM, namely JIT. Lastly, there is also a
need to adapt the reward systems when organizations implement LM [50].

It can be concluded that in general, the results are consistent with previous studies indicating that LM and HRM practices are
closely related and can interact in order to improve OP [17, 64, 87, 90, 100]. Moreover, given that LM and HRM practices are
valuable management system within the organizational structure, the findings supported the RBV theory [64, 90]. The result
indicates the importance of selection and hiring, training and development, and performance evaluation in the success of LM
implementation in Malaysia public sector. This is followed by rewards and incentives that also play the important part in the
successful of LM implementation. This suggests that, public sector in Malaysia wishing to attain a higher level of LM
implementation should focus more on selection and hiring, training and development and performance evaluation, followed by
reward and incentives in designing their LM systems.

Discussion on Hypothesis H4
Examining hypothesis H4, i.e. the mediating role pf HRM practices, the results indicated that, rewards and incentives
significantly mediate the relationship between philosophy and both efficiency and effectiveness performance. These results are
consistent with [2] finding that compensation moderate the relationship between JIT and performance. Based on the issues of
implementing LM to improve OP, an organization must understand LM as a long-term philosophy where the right processes
will produce the right results and value can be added to the organization by continuously developing people and partners, while
continuously solving problems to drive organizational learning [76]. The writers and some studies in this field suggest that the
resource-based view (RBV) perspective can explain how superior performance can be achieved and maintained [64, 90], given
the organization’s future lies in the degree of efficiency and continuous commitment to manage the key resources effectively
that would be strengthened by the ability to continuously upgrade the level of efficiency and management skill [47]. [34] stated
that, Toyota’s continued success at implementing tools and techniques stems from a deeper business philosophy based on its
understanding of people and human motivation.

Conclusion
It can be concluded that in general, the results are consistent with a wide body of research indicating that LM represents a
change in the production system model that calls for integration of human and technological practices [72]. The inclusion of
some HRM practices related to employee development can boost certain aspects of LM which then results in increased OP
outcomes due to higher inventory turns, lead-time reduction, and increased quality [67, 90]. [71] believed that supporting HRM
practices were necessary for successful implementation of ﬂexible work organization. Following the same line, [81] showed a
strong relationship between JIT and what they called infrastructure practices, including employee management. A quantitative
study of LM implementation in manufacturing has also found evidence that despite a positive role of HRM on the operations
of an organization in a LM context, its role is indirect and mediated through LM [31, 84]. Moreover, given that LM and HRM
practices are valuable management system within the organizational structure, the results are consistent with the theory, which
illustrates the role of HRM practices that intervene in the relationship between LM and performance [64, 90].
In respect of the importance of operations management, the findings provide some revealing insights into how organizations
have managed to improve their performance through adopt high level of LM. HRM practices are extensively undertaken to
provide various additional improvements in OP. In other words, this study provided empirical evidence that LM can lead
Malaysia LAs to improve their OP in terms of efficiency and effectiveness.
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The lack of significance to these findings may be due to sample frame, since the study focuses only on Malaysia LAs, and no
other public sector agencies. Furthermore, in Malaysia, LM is still yet to be considered as mature concept as there are still many
organizations that are not applying LM either as a system-wide approach or partial LM implementation [26]. It takes time and
effort to use LM on a broader scale in Malaysia public sector, although the organization is less characterized by functional
boundaries [35].

REFERENCES
[1]
[2]
[3]
[4]

[5]
[6]
[7]
[8]
[9]

[10]
[11]
[12]
[13]
[14]
[15]

[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]

[24]
[25]

Ahmad, S., and Schroeder, R.G., “The impact of human resource management practices on operational performance:
recognizing country and industry differences,” Journal of operations Management, 21(1), pp.19-43, 2003.
Ahmad, S., Schroeder, R.G. and Sinha, K.K., “The role of infrastructure practices in the effectiveness of JIT practices:
implications for plant competitiveness,” Journal of Engineering and Technology management, 20(3), pp.161-191, 2003.
Aibinu, A.A., and Al-Lawati, A.M., “Using PLS-SEM technique to model construction organizations' willingness to
participate in e-bidding,” Automation in construction, 19(6), pp.714-724, 2010.
ALDamoe, F.M.A., Yazam, M. and Ahmid, K.B., “The mediating effect of HRM outcomes (employee retention) on the
relationship between HRM practices and organizational performance,” International Journal of Human Resource
Studies, 2(1), p.75, 2012.
Alukal, G., “Create a lean, mean machine,” Quality Progress, 36(4), pp.29-34, 2003.
Angelis, J., Conti, R., Cooper, C. and Gill, C., “Building a high-commitment lean culture,” Journal of Manufacturing
Technology Management, 22(5), pp.569-586, 2011.
Arthur, J.B., “Effects of human resource systems on manufacturing performance and turnover,” Academy of
Management journal, 37(3), pp.670-687, 1994.
Arthur, J.B., “The link between business strategy and industrial relations systems in American steel minimills,” ILR
Review, 45(3), pp.488-506, 1992.
Azmi, I. A. G., “Human resource management practices based on competencies and service quality in public sector in
Malaysia: work interdependence as a moderator - Amalan pengurusan sumber manusia berteraskan kompetensi dan
kualiti perkhidmatan dalam organisasi awam di Malaysia: kesaling bergantungan tugasan sebagai penyederhana,”
(Doctoral dissertation, Universiti Sains Malaysia) 2008.
Bateman, N., “Sustainability: the elusive element of process improvement,” International Journal of Operations &
Production Management, 25(3), pp.261-276, 2005.
Batt, R., “Managing customer services: Human resource practices, quit rates, and sales growth,” Academy of
management Journal, 45(3), pp.587-597, 2002.
Beauvallet, G. and Houy, T., “Research on HRM and lean management: a literature survey. International Journal of
Human Resources Development and Management, 10(1), pp.14-33, 2009”.
Becker, B. and Gerhart, B., “The impact of human resource management on organizational performance: Progress and
prospects. Academy of management journal, 39(4), pp.779-801, 1996.
Becker, B.E. and Huselid, M.A., “Strategic human resources management: where do we go from here?” Journal of
management, 32(6), pp.898-925, 2006.
Birdi, K., Clegg, C., Patterson, M., Robinson, A., Stride, C.B., Wall, T.D., and Wood, S.J., “The impact of human
resource and operational management practices on company productivity: A longitudinal study,” Personnel psychology,
61(3), pp.467-501, 2008.
Björkman, I. and Xiucheng, F., “Human resource management and the performance of Western firms in China,”
International Journal of Human Resource Management, 13(6), pp.853-864, 2002.
Bonavia, T., and Marin-Garcia, J.A., “Integrating human resource management into lean production and their impact on
organizational performance,” International Journal of Manpower, 32(8), pp.923-938, 2011.
Boselie, P., Dietz, G., and Boon, C., “Commonalities and contradictions in HRM and performance research,” Human
resource management journal, 15(3), pp.67-94, 2005.
Brandao de Souza, L., “Trends and approaches in lean healthcare,” Leadership in health services, 22(2), pp.121-139,
2009.
Breiman, L. and Friedman, J.H., “Estimating optimal transformations for multiple regression and correlation,” Journal
of the American statistical Association, 80(391), pp.580-598, 1985.
Bryan, J., “Training and performance in small firms,” International small business journal. 24(6): pp.635-660, 2006.
Cardon, M.S. and Stevens, C.E., “Managing human resources in small organizations: What do we know?” Human
resource management review, 14(3), pp.295-323, 2004.
Cezar Lucato, W., Araujo Calarge, F., Loureiro Junior, M. and Damasceno Calado, R., “Performance evaluation of lean
manufacturing implementation in Brazil,” International Journal of Productivity and Performance Management, 63(5),
pp.529-549, 2014.
Chin, W.W., “How to write up and report PLS analyses,” In Handbook of partial least squares, Springer, Berlin,
Heidelberg, pp. 655-690, 2010.
Chin, W.W., “The partial least squares approach to structural equation modeling,” Modern methods for business
research, 295(2), pp.295-336, 1998.

258

[26]
[27]
[28]
[29]
[30]
[31]
[32]

[33]
[34]
[35]
[36]
[37]
[38]
[39]
[40]
[41]
[42]
[43]
[44]
[45]

[46]
[47]
[48]
[49]
[50]
[51]
[52]
[53]
[54]
[55]

Ching, N., “Determining lean manufacturing effectiveness in Malaysia using hybrid interpretive structural and structural
equation models,” 2016.
Chiu, R.K., Wai-Mei Luk, V. and Li-Ping Tang, T., “Retaining and motivating employees: Compensation preferences
in Hong Kong and China,” Personnel Review, 31(4), pp.402-431, 2002.
Compeau, D., Higgins, C.A. and Huff, S., “Social cognitive theory and individual reactions to computing technology:
A longitudinal study,” MIS quarterly, pp.145-158, 1999.
Cook, J. and Crossman, A., “Satisfaction with performance appraisal systems: a study of role perceptions,” Journal of
managerial psychology, 19(5), pp.526-541, 2004.
Cua, K.O., McKone, K.E. and Schroeder, R.G., “Relationships between implementation of TQM, JIT, and TPM and
manufacturing performance,” Journal of operations management, 19(6), pp.675-694, 2001.
Dal Pont, G., Furlan, A. and Vinelli, A., “Interrelationships among lean bundles and their effects on operational
performance,” Operations management research, 1(2), pp.150-158, 2008.
de Menezes, L.M., Wood, S. and Gelade, G., “The integration of human resource and operation management practices
and its link with performance: A longitudinal latent class study,” Journal of operations management, 28(6), pp.455-471,
2010.
Delaney, J.T. and Huselid, M.A., “The impact of human resource management practices on perceptions of organizational
performance,” Academy of Management journal, 39(4), pp.949-969, 1996.
Dombrowski, U. and Mielke, T., “Lean leadership–fundamental principles and their application,” Procedia CIRP, 7,
pp.569-574, 2013.
Drotz, E., “Lean in the public sector: possibilities and limitations,” (Doctoral dissertation, Linköping University
Electronic Press), 2014.
Dyer, L. and Reeves, T., “Human resource strategies and firm performance: what do we know and where do we need to
go?” International Journal of human resource management, 6(3), pp.656-670, 1995.
Emiliani, M.L., “Origins of LM in America: The role of Connecticut businesses,” Journal of management History, 12(2),
pp.167-184, 2006.
Forza, C., “Work organization in lean production and traditional plants: what are the differences?” International Journal
of Operations & Production Management, 16(2), pp.42-62, 1996.
Ghebregiorgis, F. and Karsten, L., “Human resource management and performance in a developing country: The case
of Eritrea,” The International Journal of Human Resource Management, 18(2), pp.321-332, 2007.
Guest, D.E., “Human resource management and performance: a review and research agenda,” International journal of
human resource management, 8(3), pp.263-276, 1997.
Guest, D.E., “Human resource management and performance: still searching for some answers,” Human resource
management journal, 21(1), pp.3-13, 2011.
Hair Jr, J. F., Hult, G. T. M., Ringle, C., & Sarstedt, M., “A primer on partial least squares structural equation modeling
(PLS-SEM),” Sage Publications, 2016.
Hair, J. F., Ringle, C. M., and Sarstedt, M., “Editorial-Partial least squares structural equation modeling: rigorous
applications, better results and higher acceptance,” Social Science Research Network, Rochester, NY, 2013.
Hair, J. F., Ringle, C. M., and Sarstedt, M., “PLS-SEM: indeed a silver bullet,” Journal of Marketing theory and Practice,
19(2), 139-152, 2011.
Hair, J. F., Sarstedt, M., Pieper, T. M., and Ringle, C. M., “The use of partial least squares structural equation modeling
in strategic management research: a review of past practices and recommendations for future applications,” Long range
planning, 45(5-6), 320-340, 2012.
Hair, J.F., Black, W.C., Babin, B.J., Anderson, R.E., and Tatham, R.L., “Multivariate data analysis” (Vol. 5, No. 3, pp.
207-219). Upper Saddle River, NJ: Prentice hall, 1998.
Hamid, S.M.B.A., Hamali, J.B.H. and Abdullah, F., “Performance measurement for local authorities in Sarawak,”
Procedia-Social and Behavioral Sciences, 224, pp.437-444, 2016.
Henseler, J., Ringle, C.M. and Sarstedt, M., “Using partial least squares path modeling in advertising research: basic
concepts and recent issues,” Handbook of research on international advertising, 252, 2012.
Henseler, J., Ringle, C.M. and Sinkovics, R.R., “The use of partial least squares path modeling in international
marketing,” In New challenges to international marketing (pp. 277-319). Emerald Group Publishing Limited, 2009.
Hiltrop, J.M., “Just-in-time manufacturing: implications for the management of human resources,” European
management journal. 10(1): pp.49-55, 1992.
Hines, P., Holweg, M., and Rich, “Learning to evolve: a review of contemporary lean thinking,” International journal of
operations & production management, 24(10), pp.994-1011, 2004.
Holweg, M., “The genealogy of lean production,” Journal of operations management, 25(2), pp.420-437, 2007.
Huselid, M.A., “The impact of human resource management practices on turnover, productivity, and corporate financial
performance,” Academy of management journal. 38(3): pp.635-672, 1995.
Jayaram, J., Droge, C. and Vickery, S.K., “The impact of human resource management practices on manufacturing
performance,” Journal of operations Management, 18(1), pp.1-20, 1999.
Katou, A.A., “Measuring the impact of HRM on organizational performance,” Journal of Industrial Engineering and
Management, 1(2), pp.119-142, 2008.

259

[56]
[57]
[58]
[59]
[60]
[61]
[62]
[63]
[64]
[65]

[66]
[67]
[68]
[69]
[70]

[71]
[72]

[73]
[74]
[75]
[76]
[77]
[78]
[79]
[80]
[81]
[82]
[83]
[84]
[85]
[86]
[87]

Kim, D.O. and Bae, J., “Workplace innovation, employment relations and HRM: two electronics companies in South
Korea,” The International Journal of Human Resource Management, 16(7), pp.1277-1302, 2005.
Lado, A.A. and Wilson, M.C., “Human resource systems and sustained competitive advantage: A competency-based
perspective,” Academy of management review, 19(4), pp.699-727, 1994.
Larsson, R. and Westerberg, E., “Applying lean in Haulers' Operations,” Chalmers University of Technology, 2009.
Lewis, M.A., “Lean production and sustainable competitive advantage,” International Journal of Operations &
Production Management, 20(8), pp.959-978, 2000.
Li, C., “A customised lean model for a Chinese Aerospace OEM (Original equipment manufacturer),” 2011.
Liker, J., “The Toyota way: 14 management principles from the world’s greatest manufacturer,” New York: McGrawHill, 2004.
MacDuffie, J.P. and Krafcik, J., “Integrating technology and human resources for high-performance manufacturing:
Evidence from the international auto industry,” Transforming organizations, pp.209-226, 1992.
MacDuffie, J.P., “Human resource bundles and manufacturing performance: Organizational logic and flexible
production systems in the world auto industry,” ILR Review, 48(2), pp.197-221, 1995.
Marshall, D.A., “Lean transformation: overcoming the challenges, managing performance, and sustaining success,”
2014.
Martínez-Jurado, P.J., Moyano-Fuentes, J. and Jerez-Gómez, “Human resource management in Lean Production
adoption and implementation processes: Success factors in the aeronautics industry,” BRQ Business Research Quarterly,
17(1), pp.47-68, 2014.
Matyusz, Z., “The effect of contingency factors on the use of manufacturing practices and operations performance.
Unpublished Doctoral Dissertation),” Corvinus University of Budapest, Budapest, 2012.
McKone, K.E., Schroeder, R.G. and Cua, K.O., “The impact of total productive maintenance practices on manufacturing
performance,” Journal of operations management, 19(1), pp.39-58, 2001.
Michie, J., Sparrow, P., Cooper, C. and Hird, M., “Do we need HR?: Repositioning people management for success,”
Springer, 2016.
Ohno, T., “Toyota production system: beyond large-scale production,” crc Press, 1988.
Osman Zainal Abidin, J., “An empirical investigation into the significance of intellectual capital and strategic
orientations on innovation capability and firm performance in Malaysian information and communications technology
(ICT) small-to-medium enterprises (SMEs),” 2014.
Osterman, P., “How common is workplace transformation and who adopts it?” ILR Review, 47(2), pp.173-188, 1994.
Paez, O., Dewees, J., Genaidy, A., Tuncel, S., Karwowski, W. and Zurada, J., “The lean manufacturing enterprise: An
emerging sociotechnological system integration,” Human Factors and Ergonomics in Manufacturing & Service
Industries, 14(3), pp.285-306, 2004.
Patterson, M.G., West, M.A. and Wall, T.D., “Integrated manufacturing, empowerment, and company performance,”
Journal of Organizational Behavior, 25(5), pp.641-665, 2004.
Pfeffer, J., “Seven practices of successful organizations,” California management review, 40(2), pp.96-124, 1998.
Pil, F.K. and MacDuffie, J.P., “The adoption of high‐involvement work practices,” Industrial Relations: A journal of
economy and society, 35(3), pp.423-455, 1996.
Puvanasvaran, A.P., “People development system as a pillar in implementing lean for public sector,” Journal of Human
Capital Development (JHCD), 4(1), pp.1-23, 2011.
Radnor, Z., “Transferring lean into government,” Journal of Manufacturing Technology Management, 21(3), pp.411428, 2010.
Radnor, Z., “Why lean matters: understanding and implementing lean in public services,” New York: Advanced Institute
of Management Research (AIM), 2012.
Radnor, Z., and Osborne, S.P., “Lean: a failed theory for public services?” Public Management Review, 15(2), pp.265287, 2013.
Radnor, Z.J., Holweg, M., and Waring, J., “Lean in healthcare: the unfilled promise?” Social science & medicine, 74(3),
pp.364-371, 2012.
Sakakibara, S., Flynn, B.B., Schroeder, R.G. and Morris, W.T., “The impact of just-in-time manufacturing and its
infrastructure on manufacturing performance,” Management Science, 43(9), pp.1246-1257, 1997.
Salem, O., Solomon, J., Genaidy, A. and Minkarah, I., “Lean construction: From theory to implementation,” Journal of
management in engineering, 22(4), pp.168-175, 2006.
Scherrer-Rathje, M., Boyle, T.A. and Deflorin, P., “Lean, take two! Reflections from the second attempt at lean
implementation,” Business horizons, 52(1), pp.79-88, 2009.
Shah, R., and Ward, P.T., “Lean manufacturing: context, practice bundles, and performance,” Journal of operations
management, 21(2), pp.129-149, 2003.
Shook, J., “How to change a culture: lessons from NUMMI,” MIT Sloan Management Review, 51(2), p.63, 2010.
Snell, S.A. and Dean, J.W., “Integrated manufacturing and human resource management: A human capital perspective,”
Academy of Management journal, 35(3), pp.467-504, 1992.
Szabo, T.D., “Strategic human resource management and lean transformation in Sunrise Health Region,” Master Thesis.
Athabasca University, Canada, 2014.

260

Teeuwen, B., “Lean for the public sector: the pursuit of perfection in government services,” CRC Press, 2010.
Tenenhaus, M., Vinzi, V.E., Chatelin, Y.M. and Lauro, C., “PLS path modeling. Computational statistics & data
analysis,” 48(1), pp.159-205, 2005.
[90] Uhrin, Á., Bruque-Cámara, S., and Moyano-Fuentes, J., “Lean production, workforce development and operational
performance,” Management Decision, 55(1), 2017.
[91] Urbach, N. and Ahlemann, F., “Structural equation modeling in information systems research using partial least
squares,” JITTA: Journal of Information Technology Theory and Application, 11(2), p.5, 2010.
[92] Vlachos, I.P., “The effects of human resource practices on firm growth,” Human Resource Management: Issues,
Challenges and Opportunities, 108, 2011.
[93] Wickramasinghe, V., and Wickramasinghe, G. L. D., “Effects of HRM practices, lean production practices and lean
duration on performance,” The international journal of human resource management, pp.1-46, 2017.
[94] Wilden, R., Gudergan, S.P., Nielsen, B.B. and Lings, I., “Dynamic capabilities and performance: strategy, structure and
environment. Long Range Planning,” 46(1-2), pp.72-96, 2013.
[95] Wilkinson, B., Gamble, J., Humphrey, J., Morris, J. and Anthony, D., “The new international division of labour in Asian
electronics: Work organization and human resources in Japan and Malaysia. Journal of Management Studies, 38(5),
pp.675-695, 2001.
[96] Womack, J.P., and Jones, D.T., “Beyond Toyota: how to root out waste and pursue perfection,” Harvard business review,
74(5), pp.140-151, 1996.
[97] Worley, J.M. and Doolen, T.L., “The role of communication and management support in a lean manufacturing
implementation,” Management Decision, 44(2), pp.228-245, 2006.
[98] Youndt, M.A., Snell, S.A., Dean, J.W. and Lepak, D.P., “Human resource management, manufacturing strategy, and
firm performance,” Academy of management Journal, 39(4), pp.836-866, 1996.
[99] Zhao, X., Lynch Jr, J.G. and Chen, Q., “Reconsidering Baron and Kenny: Myths and truths about mediation analysis,”
Journal of consumer research, 37(2), pp.197-206, 2010.
[100] Zirar, A.A., Radnor, Z.J., and Charlwood, “The relevance of the human resource management (HRM) to lean in the
service sector: evidence from three exploratory case studies,” 2015.
[88]
[89]

261

