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Abstract

Regardless the kind of organization, a successful lean manufacturing (LM) implementation is highly
dependent on its people, both leaders and followers. Hence, the way leaders act and behave influence the
attitudes and behaviors of the followers, setting the predominant culture within the organization
undergoing a lean implementation. This article aims at identifying the leadership styles and contextual
variables that best support companies undergoing a LM implementation. To achieve that we apply a
clustering method that combines information gathered from a survey carried out with 68 leaders from
different companies with different levels of lean implementation. Our approach identifies leadership
styles that may contribute to the level of lean practices adoption considering specific contextual variables
of the leadership such as age, experience and size of team. We argue that, viewed as an evolutionary
process, there is more than one best way to lead teams that are implementing lean. Further, we state that
leadership contextual variables are associated with leadership behaviors and the level of LM
implementation, indicating that the expected relationship between leaders’ styles and LM implementation
may not be as suggested in the existing literature.
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1. Introduction

Regardless the kind of organization, a successful lean manufacturing (LM) implementation is highly dependent on
its people, both leaders and followers (Sawhney and Chason, 2005). LM is rooted in two key principles: continuous
improvement and respect for people (Emiliani and Stec, 2005). The first one embodies the practices and techniques
used to improve quality and productivity (Ohno, 1988). The “respect for people” principle comprises leadership
behaviors and business practices that must be consistent with efforts to eliminate waste and create value for end-use
customers (Toyota, 2001; Treville and Antonakis, 2006).

The transition from traditional mass-production organization to a lean enterprise is about changing both technical
and socio-cultural aspects (Tortorella and Fogliatto, 2014). The change of these socio-cultural aspects can be seen as
the essence of leadership (Schein, 2004), since the implementation of LM practices creates expectations regarding
leaderships’ attributes and behaviors (House et al., 2004). Therefore, the way leaders act and behave influence the
attitudes and behaviors of the followers, setting the predominant culture within the organization undergoing a lean
implementation (Dombrowski and Mielke, 2014).

Leadership in a LM environment is usually a hands-on and ever-present kind of leadership, where leaders are
obliged to spend time in operations where customer value is being created, to truly understand what is going on and
support their teams (Liker, 2004; Liker and Convis, 2011). Further, a common belief is that leaders in companies
undergoing LM implementation must be cooperative, delegators and excellent motivators of personnel (Angelis et
al., 2011; Pamfilie et al., 2012). However, detailed descriptions of the desirable attributes and styles of leadership
along the evolutionary process of LM implementation have not been provided in the literature. Such gap is reported
by authors such as Liker (2004), Mann (2009), Rother (2009), Dibia (2012), Liker and Convis (2011), Marodin and
Saurin (2013), and Dombrowski and Mielke (2014). In addition to the leadership styles, researchers emphasize the
influence of contextual variables on the performance of leaders, which, depending on their characteristics, may
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hinder or favor their leadership towards a leaner company (Deschamps, 2005; Backstrom and Ingelsson, 2015).
Thus, we argue that the identification of the context variables and leadership styles in a LM implementation could
improve the understanding about the difficulties that companies have to implement lean.

This article aims at identifying the leadership styles and contextual variables that best support companies undergoing
a LM implementation. To achieve that we apply a clustering method that combines information gathered from a
survey carried out with 68 leaders from different Brazilian companies with different levels of lean implementation.
Respondents are asked to fill three sequential questionnaires in the survey: (i) the implementation level of 19 LM
practices most frequently evidenced in the literature, (ii) their leadership style and adaptability, which is defined
through the application of the SL (situational leadership) questionnaire proposed by Blanchard (2010), and (iii)
details about contextual variables pointed in the literature as influential for leadership style adoption. The
identification of leaderships’ styles and contextual variables in companies at different levels of lean implementation
contributes to the existing body of knowledge on LM. Our method is intended to bridge a gap observed in the
literature with regards to lean implementation, as it enables the identification of the most usual leadership styles and
contexts in which companies are best supported to implement LM. Further, our goal is to complement existing lean
roadmaps by considering the proper leadership style as a contingency issue in leadership-related aspects of the lean
implementation process. We are not aware of any other method that is comparable regarding its objectives to the
present proposition. Moreover, identifying the relationships between styles and contextual variables may contribute
to specify the contexts in which LM implementation are expected to occur.

Our research specifically focuses on three contextual variables: (i) leadership experience, (ii) leader’s age, and (iii)
size of the team (number of followers). First, leaders are supposed to have deemed experience time, entailing a high
level of tacit knowledge that leads to more assertive actions and behaviors, especially under conflict situations (Hunt
and Baruch, 2003; Pasaribu, 2015). Besides the leadership experience, previous studies have associated the leader's
maturity with the leader's age, due to the fact that it may influence the accrued experience and, hence, the likelihood
of presenting proper interpersonal skills (Parry et al., 2010; Dombrowski and Mielke, 2014). Further, the number of
followers within a team may also influence leader’s ability to properly manage and adapt his style to different
followers’ readiness. Empirical evidence suggests that the larger the size of the team the more complex would be to
a leader implement any change process (Castka et al., 2001; Gelei et al., 2015). Finally, the leader’s gender is a
potential critical variable. Thus, we argue that this variable is influential to leadership style adoption and, hence, to
lean implementation.

This rest of this paper is structured as follows. Section 2 gives an overview of the literature on LM implementation
and leadership styles. Section 3 describes the proposed method, with results of its application presented in section 4.
Section 5 closes the paper presenting conclusions and future research opportunities.

2. Literature review

2.1 Lean manufacturing implementation

LM aims at streamlining the flow of value while continually seeking to reduce the resources required to produce a
given set of products (Womack and Jones, 2003). The way LM was conceptualized was an evolutional detachment
from the precepts of traditional mass-production manufacturing (Marodin et al., 2015). Several researchers (e.g.
Liker and Meier, 2007; LEI, 2010; Productivity Inc., 2010; Crabill et al., 2010) have proposed different and
complementary roadmaps for facilitating the LM implementation. Overall, all roadmaps attain the LM through the
implementation over time of a combination of synergistic and mutually reinforcing practices, which have been
grouped into various complementary bundles or constructs, such as JIT (just-in-time), TQM (total quality
management), TPM (total productive maintenance), Cl (continuous improvement) and HRM (human resources
management) (Shah and Ward, 2003; Netland et al., 2015). However, regardless the fact that LM has been used for
decades, generalisable implementation steps have not yet emerged (Marodin and Saurin, 2013; Tortorella et al.,
2015).

The selection of appropriate practices for process improvement and identification of their applicability in operations
context feature an additional issue for industrial managers and practitioners (Herron and Braiden, 2006; Shah and
Ward, 2007). There a large number of available practices that must be applied simultaneously in order to achieve
LM (Pavnascar et al., 2003; Treville and Antonakis, 2006). In this sense, Table 1 consolidates the most frequent LM
practices evidenced in the literature. Fifteen widely acknowledged researches were selected, highlighting nineteen
LM practices as the most cited ones. Overall, all nineteen LM practices have been consistently studied in LM
literature and, hence, may be representative to characterize a lean implementation. The approach of measuring the
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maturity of LM implementation based on the assessment of the adoption level of pre-defined practices has been
extensively used in previous studies (Shah and Ward, 2007; Netland and Ferdows, 2014; Marodin et al., 2015) and
seems to be quite effective to comprehend companies’ maturity. Therefore, for our study purposes, the adoption
level of these nineteen practices is used to represent the level of LM implementation within each studied company.

Table 1. Appearance of LM practices in literature

LM practices M @6 @6 6 06 O w @) @2 @) @ o "I
1-Flexible manpower X X X X X X X X X X 67%
2-Pull system X X X X X X X X X X X X 80%
3-Takt time X X X X X X X X 53%
4-Continuous flow X X X X X X X X X X X X 80%
5-Material supply X X X X X X X X X X X X 80%
6-Zero defects X X X X X X X X X X 67%
7-Quality assurance X X X X X X X X X 60%
8-Product / process quality planning X X X X X X X X X X 67%
9-Standardized work X X X X X X X X X X X X X 87%
10-Production leveling X X X X X X X X X X X X 80%
11-Maintenance system X X X X X X X X X X X X 80%
12-Workplace organization X X X X X X X X X X X 73%
13-Goal oriented teams X X X X X X X X 53%
14-Cross functional work X X X X X X 40%
15-Organizational design X X X X 27%
16-Problem solving methods X X X X X X X X X X X X X 87%
17-Improvement organization X X X X X X X 47%
18-Prioritization X X X X X X X X X 60%
19-Improvement approach X X X X X X X X 53%

Authors: (1) Shah and Ward, 2003; (2) Doolen and Hacker, 2005; (3) Treville and Antonakis, 2006; (4) Shah and Ward, 2007; (5) Furlan et
al., 2011; (6) Stone, 2012; (7) Moyano-Fuentes and Sacristan-Diaz, 2012; (8) Marodin and Saurin, 2013; (9) Stentoft and Vagn, 2013; (10)
Netland and Ferdows, 2014; (11) Bhamu and Singh Sangwan, 2014; (12) Jasti and Kodali, 2015; (13) Bortolotti et al., 2015; (14) Netland et
al., 2015; (15) Marodin et al., 2015.

2.2 Leadership styles

The relationship between interpersonal skills and leadership performance began to be studied after the Second
World War. Several researchers started to investigate the relationship between company’s performance, leadership
practices and individual development (Hunt and Baruch, 2003). Fleishman’s (1953) seminal work on leadership
focused researchers and practitioners alike on the structuring and consideration skills of leaders, whose outcome was
leadership style theory. Since then, the influence of leadership style on job performance, satisfaction, stress, and
turnover intention has been extensively studied (Goleman, 2000; Chen and Silverthorne, 2005; Wilson and
Thompson, 2014). Although leadership style impacts on several aspects of the organization, successful leaders
usually do not rely on a single leadership style. Leader’s effectiveness is enhanced by the proper match between
leadership style and followers’ readiness level (Blanchard, 2010). In this sense, situational leadership (SL) theory
suggests the existence of four basic leadership styles depending on the relationship and task behaviors of the leader
(Hersey and Blanchard, 1969).

Leaders that are highly focused on the tasks and present low relationship intensity with followers are said to be
“telling” or “directing” (S1). This style is usually recommended to teams in which followers cannot do the job and
are unwilling to try, then the leader takes a highly directive role, telling them what to do but without any concern
about the relationship. The second style (S2, selling/coaching), denoted by a concern of the leadership with both the
task accomplishment and the relationship level, is suitable for situations in which followers can do the job, at least to
some extent, and are motivated about it. In the “participating” or “supporting” style (S3), leaders are less focused on
the task but remain concerned with relationship. This style is suggested for followers that are highly competent for
performing the tasks, but unwilling or insecure to do so. Finally, style S4 (delegating or observing) presents a low
leadership’s focus on both task and relationship, being indicated for high performing and motivated followers,
denoting high levels of readiness (Blanchard et al., 1985; Hersey et al., 2001; Blanchard, 2010).

Further studies have expanded the discussion regarding the effective leadership styles. Sethuraman and Suresh (2014)
complement the SL theory by investigating the influence of leaders’ personality type on leadership behavior through
the application of Myers Briggs Type Indicator (MBTI). Thompson and Glaso (2015) aimed to quantify the
followers’ need from three perspectives: (i) measuring followers’ competence; (ii) examining the leader-follower
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dynamic along a continuum of job levels; and (iii) comparing degree of self-other agreement in follower competence
and commitment ratings to identify whether higher correlation more adequately validates the SL model.
Additionally, Pasaribu (2015) investigates the influence of SL behavior, organizational culture and implementation
of human resources management strategies on productivity at a private training institute. In particular, within the
LM implementation context, Gelei et al. (2015) analyze the desirable and undesirable leadership attributes that may
contribute to lean operations; while Dombrowski and Mielke (2014) suggest fifteen leadership behaviors that are
favorable to the lean implementation. Despite evidences from several previous researches, leadership is yet a highly
studied theme and much still needs to be investigated (Sharma and Kirkman, 2015), especially in companies
undergoing a lean implementation (Bortolotti et al., 2015).

3. Research method

There are three stages to the research method proposed here: (i) questionnaire development and data collection, (ii)
clustering of data, and (iii) data analysis. These stages are detailed in the sections to follow.

3.1 Questionnaire development and data collection

We used the following criteria to select companies and respondents. First, we targeted at companies that were (i)
implementing lean, and (ii) geographically located in the south of Brazil, in order to control the effect of
environmental factors, such as availability of skilled labour. Non-random selection of companies in surveys on lean
is a common approach; examples may be found in Tortorella et al. (2015), Boyle et al. (2011), Eroglu and Hofer
(2011), and Taj and Morosan (2011). Second, respondents should have experience in lean and a leadership role in
the company, e.g. General Manager, Assistant Manager, Group Leader and Team Leader (Liker, 2004).
Questionnaires were sent by e-mail to former students of executive education courses on lean offered by a large
Brazilian University since 2008. The institution is the only one in its region offering short courses on lean. Courses
are open to the general public. The same database of respondents was used in previous studies (e.g. Marodin et al.,
2015; Tortorella et al., 2015). A first e-mail message containing the questionnaires was sent in April 2015, and two
follow-ups were sent in the following weeks.

The final sample was comprised of 68 valid responses (representing a response rate of 39.52%). Most respondents
were from large companies (44%); the majority of companies belonged to the automotive supply chain (40%). Most
respondents (47%) had up to 5 years of experience with LM implementation, up to 2 years of leadership experience
(53%), and equal or less than 30 years old (60%). Further, most respondents were male (60%), and directly lead
teams comprised by more than 5 followers (53%). Finally, regarding the job title, there was a predominance of
Group Leaders (33%) within the sample.

The questionnaire had three parts. The first part aimed to collect demographic information of respondents and their
companies. The contextual variables ‘leadership experience’ and ‘size of team’ were categorized. Leadership
experience was coded according to Hunt and Baruch (2003) findings, which suggest that leaders with less than two
years of experience may be considered beginners and might present lower levels of interpersonal skills and maturity.
For size of team, two categories were proposed: (i) teams with more than 5 followers and (ii) teams with five
followers or less. This categorization was based on Schaubroeck’s et al. (2007) research, which indicates that teams
with five followers in average might achieve better results than larger teams. Finally, the variable ‘leader’s age’ was
maintained in a discrete scale based on the respondents’ answers.

The second part intended to assess the leadership style of respondents. For that, we adapted the LEAD (Leadership
Effectiveness & Adaptability Description), originally developed by Hersey and Blanchard (1969) and improved by
Blanchard (2010), to be used in an organizational environment undergoing lean implementation. The questionnaire,
comprised of 12 questions related to leadership behaviors, is aimed to identify the primary (adopted most frequently)
and secondary (adopted as backup) leadership styles, as well as the leader’s adaptability level to different styles.
Finally, the third part of the questionnaire aimed at measuring the degree of adoption of the nineteen LM practices
described in the literature (Table 1). Each question was answered based on a 5-point scale ranging from 1 (not used)
to 5 (fully adopted).

Regarding the assessment of the implementation level of LM practices, we tested for non-response bias as proposed
by Armstrong and Overton’s (1977) using Levene's test for equality of variances and a t test for the equality of
means between early (respondents of the first e-mail sent) and late (respondents of the two follow-ups) respondents.
Results indicated no differences in means and variation in the two groups, with 95% significance. Thus, there is no
statistical evidence that our sample is significantly different from the rest of the population. Further, we tested all
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responses related to LM practices for reliability determining their Cronbach’s alpha values. An alpha threshold of
0.6 or higher was used (Meyers et al., 2006). LM practices displayed high reliability, with alpha value of 0.980.

3.2 Clustering of data

The next step of the proposed method performs the clustering of observations of both leadership styles and the
implementation level of LM practices. Clustering tools are designed to analyze the relationships within a database to
determine if it is possible or not describing such data in a summarized form, by a small number of observations of
similar classes (Everitt, 1980; Gordon, 1999). According to Rencher (2002), the objects within a cluster must be
similar to the other inserted into the same cluster (homogeneity), and different from other objects embedded in other
clusters (denoting heterogeneity). Thus, we applied Ward's (1963) hierarchical agglomerative clustering method,
which identifies clusters based on the minimal variance of the cluster (Hair et al., 2006). Further, to define the
number of clusters to be formed in each set of data, we used dendograms as guiding tools, since its visual analysis
has brought important conclusions due to the low number of observations in each group.

For the implementation level of LM practices, two groups were identified with 34 respondents each. Then, by means
of a variance analysis (ANOVA) the average difference between both groups was tested, which confirmed a
significant difference between the average implementation levels of all 19 LM practices (p-value<0,032). The first
group (n = 34), which presented a higher average implementation level of LM practices, was denoted as the ‘high
level of lean manufacturing implementation’ (HLM); while the second group was named as ‘low level of lean
manufacturing implementation’ (LLM).

The same database was used for clustering the observations regarding the leadership styles. The dendogram analysis
indicated four different clusters, which presented the average of style preference occurrence according to the four
leadership styles (S1, S2, S3 and S4). The primary style of each cluster was defined by the highest average value of
style preference occurrence among the four styles in the cluster. Occasionally, each cluster presented a different
primary style, indicating that all four SL behaviors were represented in the studied sample (S1, n=9; S2, n = 18; S3,
n=7;S4,n=34).

3.3 Data analysis

After the clusters identification according to LM implementation level (LLM and HLM) and leadership styles (S1,
S2, S3 and S4), observations among clusters are compared according to the three contextual variables
aforementioned. To verify adherence to normal distribution, we used the Kolmogorov-Smirnof (KS) test which
indicates that the sample data do not present a normal distribution (p-value<0.05). Thus, it is recommended the
application of nonparametric techniques for data analysis (Siegel and Castellan Jr, 1988).

Discrete variables with numerous categories representing a quantitative attribute (e.g. leader’s age) may be used as if
continuous (Tabachnick and Fidell, 2013). Thus, for ‘leader’s age’ it was applied the Mann-Whitney test to verify
the existence of any significant difference among averages of leader’s age according to leadership styles and level of
lean implementation. The application of this technique is recommended to verify if two independent samples were
extracted from the same population and differ from each other. Further, this technique is an alternative to parametric
tests, in which homocedasticity and data adherence to normal distribution are required (Siegel and Castellan Jr,
1988).

For variables ‘leadership experience’ and ‘size of team’ (denoted by a categorical scale), we applied the chi-square
test with contingency tables and adjusted residuals. This test is used to reject the hypothesis that the data frequencies
are independent (Everitt, 1980). For this study’s purpose, we tested if the frequency of observations for each
variable according to leadership styles was associated to the LM implementation levels. Additionally, it was
considered significant associations the adjusted residuals values higher than |1.64.

4. Results and discussion

Table 2 presents the results for the contingency table with the chi-square test between levels of lean implementation
(LLM and HLM) according to each leadership style clusters (S1, S2, S3 and S4). From all four leadership styles,
results indicate that only the frequency of leaders who tend to present S1 as their primary style is associated with
LM implementation levels. Further, the occurrence frequency for this leadership style is significantly higher in
companies that fully implement LM practices than companies that have lower levels of LM implementation. This
result is somewhat surprising in light of conventional wisdom about lean change. HLM companies are supposed to
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present higher levels of maturity and exposure to lean practices, denoting that their followers might be confident and
willing for LM implementation (high performance readiness); hence, leaders’ behavior might shift to ‘delegating’ or
‘observing’ style to effectively manage and lead. However, that was not found in our results. This finding may be
justified by the fact that LM practices shall impel highly specified activities as to content, sequence, timing, and
outcome, usually developed under the guidance of a senior leader, at the lowest possible level in the organization
(Spear and Bowen, 1999; Spear, 2004). Therefore, our findings are consistent with the SL theory (Blanchard, 2010),
which determines that ‘S1’ is mainly characterized by a task behavior, consisting in organizing and defining the
roles of followers and explaining what, when, where, and how tasks are to be accomplished. Further, this style is
also marked by efforts to establish well-defined patterns of organization and channels of communication (Thompson
and Vecchio, 2009), corroborating to our findings.

Table 2. Chi-square test between levels of LM implementation

Leadership LLM HLM Total
style Frequency Residual adjusted Frequency Residual adjusted frequency
S1 2 -1.8 7 1.8 9
S2 9 0 9 0 18
S3 3 -0.4 4 0.4 7
S4 20 15 14 -1.5 34
Total frequency 34 34

“significant at 10% (residual adjusted>|1.64]), ~significant at 5% (residual adjusted>|1.96|) and " significant at 1% (residual adjusted>|2.58])

Regarding the contextual variable ‘leader’s age’, Table 3 displays the results for the Mann-Whitney test between
both levels of LM implementation according to each leadership style. Despite literature evidences support the idea
that leader’s age is associated with leader’s maturity with regards to technical and interpersonal skills (Dombrowski
and Mielke, 2014), our results show that this association may not always happen as expected. No significant
difference for leader’s age was found between levels of LM implementation, except for leaders who frequently
prefer style S3. In companies where LM practices are widely adopted, leaders who present a ‘participating’ or
‘supporting” behavior seem to be significantly younger (p-value=0.032) than leaders with the same style but
working in companies that have not broadly implemented lean practices. Although a group of companies have been
extensively implementing LM, most respondents (47%) were recently exposed to lean practices (up to 5 years of
experience with LM implementation). An explanation for such result would be that older leaders might not be the
ones who are more familiar with LM practices, and, hence, are less likely to implement them. This fact may be
especially true due to the sample characteristics, which is totally composed by respondents who work in Brazilian
companies. Previous researches (Saurin and Ferreira, 2009; Saurin et al., 2010; Jabbour et al., 2013; Freitas et al.,
2014) suggest that the extant knowledge about LM in Brazil is still murky and substantially lower comparing to
developed countries; which might be potentially worsened by the fact that Brazil has a larger portion of the
workforce with low educational level than developed countries. Therefore, it is reasonable to expect that younger
leaders might present equal or larger experience with LM than older leaders, entailing more appropriate and
favorable behaviors for adopting lean practices.

Table 3. Mann-Whitney test for leader’s age (years) between levels of LM implementation

Leadership LLM HLM Mann-Whitney test
style n Average Std. dev. n Average Std. dev. (p-value)
S1 2 26.00 2.82 7 28.28 7.17 0.768
S2 9 33.77 7.55 9 29.66 6.67 0.170
S3 4 37.33 7.71 3 25.75 8.98 0.032™
S4 20 29.00 7.43 14 32.00 6.74 0.225
Total 34 30.82 7.31 34 29.88 6.67

T

" significant at 10%/" significant at 5%/ significant at 1%

Contrary to popular belief, the results show that for smaller teams (< 5 followers) leadership styles do not have a
significant difference either in HLM or LLM (see Table 4). However, for larger teams’ scenario (> 5 followers) the
frequency of leaders who demonstrate behaviors consistent with the style S1 is significantly higher in HLM
companies than in LLM companies. This result is coherent with findings from Chen and Silverthorne (2005),
Bjugstad et al. (2006) and Gelei et al. (2015), which state the difficulty of properly matching the leadership style
with followers’ readiness, especially whenever leading large teams. To achieve the expected targets and effectively
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implement changes, leaders who manage large teams tend to mainly focus on task rather than relationship, since the
likelihood of different levels of followers' readiness within the team is strongly increased. Thus, to present the
perfect balance between relationship and task behaviors for all followers becomes even harder, which entails a
single prevailing leadership behavior and facilitates leaders’ job. Overall, in companies where leaders are in charge
of a high number of followers, the ‘telling’ or ‘directing’ leadership style appears to be associated with the levels of
LM implementation, indicating to be a more frequently preferred behavior within such context.

Table 4. Chi-square test among leadership styles and levels of LM implementation according to size of team

Size of Leadership LLM HLM Total
team style Frequency Residual adjusted Frequency Residual adjusted frequency

S1 2 -0.3 3 0.3 5
<5 S2 4 -0.5 6 0.5 10
followers S3 1 -1.3 4 1.3 5
S4 12 1.4 9 -1.4 21

Total frequency 19 22
S1 0 24" 4 2.47 4
>5 S2 5 0.5 3 -0.5 8
followers S3 2 1.3 0 -1.3 2
S4 8 0.6 5 -0.6 13

Total frequency 15 12

“significant at 10% (residual adjusted>|1.64]), ~significant at 5% (residual adjusted>|1.96|) and " significant at 1% (residual adjusted>|2.58])

Finally, with regards to leadership experience, Table 5 shows the results for the contingency table with the chi-
square test between levels of lean implementation according to each leadership style. For leaders categorized as
beginner (leadership experience < 2 years), results indicate that the adoption of style S4 is significantly more
frequent for leaders in LLM than in HLM companies. For the other three styles no significant association was found
with LM implementation. However, for more experienced leaders (leadership experience > 2 years), styles S1 and
S2 seem to be significantly associated with the levels of LM implementation; while for S3 and S4 no significant
association was found. These results suggest an evolutionary behavior pattern along leadership interpersonal skills
development (see Figure 1). Initially, when leaders are beginners and LM practices are not substantially
implemented within the teams, leaders tend to neglect both the relationship and task behaviors, preferring the style
S4. As leaders become more experienced, but still with scarce evidences of LM implementation, behaviors seem to
start shifting to S2 (‘selling’ or ‘coaching’ style), which indicates that leaders are highly focused on task and
relationship concerning lean change. As their LM implementation efforts become consistent and lean practices begin
to be systematically adopted within the teams, leaders’ preferred behaviors are likely shift to task-oriented (S1) only.
Such leadership behavioral evolutionary pattern between levels of LM implementation and leadership experience is
somewhat contrary to SL theory, which indicates that, for an effective leadership, leaders’ behaviors should move
from S1 to S4 as followers’ readiness levels increase (Hersey et al., 2001). However, as aforementioned, successful
LM implementation assumes that rigid specification is the very thing that makes the flexibility and creativity for
continuous improvement possible. According to a few researches (Spear and Bowen, 1999; Spear, 2004; Spear,
2009; Liker and Convis, 2011), the high degree of specification and structure at HLM companies does not promote
the command and control environment one might expect. Indeed, this leadership behavior actually stimulates
followers to engage in the kind of experimentation that is widely recognized as the cornerstone of a learning
organization. Thus, our results corroborate to a better comprehension of this LM system paradox.

Table 5. Chi-square test among leadership styles and levels of LM implementation according to leadership
experience

Leadership Leadership LLM HLM Total
experience style Frequency Residual adjusted Frequency Residual adjusted frequency
S1 2 -0.8 4 0.8 6
S2 4 -1.2 8 1.2 12
< 2 years S3 1 -1.3 4 1.3 5
S4 16 237 9 -2.37 25
Total frequency 23 25
> 2 years S1 0 217 3 217 3
S2 5 1.7 1 -1.7 6
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S3 2 1.3 0 -1.3 2
S4 4 -0.9 5 0.9 9
Total frequency 11 9
“significant at 10% (residual adjusted>|1.64]), " significant at 5% (residual adjusted>|1.96|) and ™~ significant at 1% (residual adjusted>|2.58])
Level of LM
implementation
S

HM | — ———

LILM |- —

I I .. Leadership

-~ .
cexperience

= 2 years =2 years

Figure 1. Graphical interpretation for most frequently preferred leadership styles according to leadership experience
and level of LM implementation

5. Conclusion

The current research was conducted among leaders of major national and international organizations, but the
findings may apply to a wider population. The implications of this study are of considerable importance and
relevance for both researchers and lean practitioners.

5.1 Theoretical contribution

This research presents some important theoretical contributions to the state-of-the-art on LM. We propose a new
approach to identify leadership styles and contextual variables that may contribute to a successful LM
implementation. The specialized literature on LM frequently states that leaders in companies undergoing lean
implementation must be cooperative, delegators and excellent motivators of personnel, neglecting detailed
descriptions of the desirable attributes and styles of leadership along the evolution of lean implementation. Further,
previous studies (Dombrowski and Mielke, 2014; Gelei et al., 2015) which investigated leadership attributes that
contribute to (or inhibit) a successful lean implementation perform a post hoc analysis focusing on high maturity
companies such as Toyota, and disregard the evolutionary nature of the implementation process, and its resulting
demands for adaptive and transient leaderships’ attributes and styles.

Our approach identifies leadership styles that may contribute to the level of lean practices adoption considering
specific contextual variables of the leadership such as age, experience and size of team. That is accomplished
through the establishment of clusters for leadership styles and level of LM implementation among the studied
respondents. Using our proposition, researchers may choose proper leadership characteristics with the highest
likelihood of contributing to the implementation of LM practices within the company under analysis.

We also provide a deeper understanding on how leaders’ behaviors can support the LM practices adoption, allowing
companies undergoing lean implementation to better manage their change processes. We argue that, viewed as an
evolutionary process, there is more than one best way to lead teams that are implementing lean. Further, we state
that leadership contextual variables are associated with leadership behaviors and the level of LM implementation,
indicating that the expected relationship between leaders’ styles and LM implementation may not be as suggested in
the existing literature. For instance, results demonstrate that when considering leadership experience the preferred
leadership styles may shift along lean implementation. Such behavioral evolutionary pattern, in opposition to
evidences available in the SL literature, suggests that even though the maturity of LM practices adoption increase
(indicating high levels of followers’ readiness), leaders’ preferred behaviors may remain highly focused on task.
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5.2 Practical implication

We presented empirical evidences on how leadership styles and levels of LM implementation are associated. For
instance, leaders from companies that have been widely adopting lean practices tend to more frequently present
behaviors that are consistent with S1 style. However, we have demonstrated that for our study sample, when
considering leaders’ age, younger leaders seem to prefer the style S3 when leading under contexts with high levels
of lean practices implementation. Similarly, the influence of the size of the team appears to be significant only for
leaders with large teams, who are more likely to present style S1 when lean practices are more widely adopted.
Overall, evidences presented here suggest that the studied leadership styles are significantly associated with LM
implementation. Therefore, the comprehension around this leadership style shift may help companies undergoing a
lean implementation to set and stimulate the proper behaviors and even establish leaders’ development programs
accordingly.

5.3 Limitations and future research

There are some limitations due to the nature of the sample used in the survey that must be highlighted. First,
respondents were mostly from companies located in Brazil; their answers might thus be linked to national issues.
That may be relevant since recent data suggest that LM has been more extensively studied and managerially
implemented in developed countries, providing leaders and followers with a more robust understanding regarding
the issue (Kull et al., 2014; Bortolotti et al. 2015). Thus, as this limitation restricts the results to this geographic
condition it also increases the certainty that they apply to those companies, and to others in regions with similar
characteristics.

Regarding the proposed objective, this investigation empirically validated the association between LM
implementation and leadership styles. Due to poor evidence in literature on the likelihood of any interdependent
influence, further investigation would add more information and help to establish a holistic perspective about the
problem. There is no one best way to influence people and leaders need to assess the readiness level and then use the
appropriate leadership style to implement LM. Such extension would require a more elaborate data collection and
analysis.

References

Angelis, J., Conti, R., Cooper, C., and Gil, C., Building high-commitment lean culture, Journal of Manufacturing
Technology Management, vol. 22, no. 5, pp. 569-589, 2011.

Armstrong, J. S., and Overton, S. T., Estimating nonresponse bias in mail surveys, Journal of Marketing Research,
vol. 14, no. 3, pp. 396-402, 1977.

Béackstrom, 1., and Ingelsson, P., Is there a relationship between Lean Leaders and healthy co-workers?, Quality
Innovation Prosperity, vol. 19, no. 2, pp. 123-136, 2015.

Bhamu, J., and Singh Sangwan, K., Lean manufacturing: literature review and research issues, International Journal
of Operations & Production Management, vol. 34, no. 7, pp. 876-940, 2014.

Bjugstad, K., Thach, E. C., Thompson, K. J., and Morris, A., A fresh look at followership: A model for matching
followership and leadership styles, Journal of Behavioral and Applied Management, vol. 7, no. 3, pp. 304, 2006.

Blanchard, K., Zigarmi, P., and Zigarmi, D., Leadership and the one minute manager, Morrow, New York, NY,
1985.

Blanchard, K., Leading at a higher level, Prentice-Hall, Upper Saddle River, NJ, 2010.

Bortolotti, T., Boscari, S., and Danese, P., Successful lean implementation: organizational culture and soft lean
practices, International Journal of Production Economics, vol. 160, pp. 182-201, 2015.

Boyle, T. A., Scherrer-Rathje, M., and Stuart, ., Learning to be lean: the influence of external information sources
in lean improvements, Journal of Manufacturing Technology Management, vol. 22, no. 5, pp. 587-603, 2011.

Castka, P., Bamber, C., Sharp, J., and Belohoubek, P., Factors affecting successful implementation of high
performance teams, Team Performance Management: An International Journal, vol. 7, no. 7/8, pp. 123-134,
2001.

Crabill, J., Harmon, E., Meadows, D., Milauskas, R., Miller, C., Nightingale, D., and Schwartz, B., Production
Operations Level Transition to Lean Roadmap: Production Operations Transition to Lean Team, Cambridge,
MIT, 2010, Accessed on November 22, 2015, Available at: http://www.lean.mit.edu/index.php.

© IEOM Society International
93



Proceedings of the 2016 International Conference on Industrial Engineering and Operations Management
Detroit, Michigan, USA, September 23-25, 2016

Chen, J., and Silverthorne, C., Leadership effectiveness, leadership style and employee readiness, Leadership &
Organization Development Journal, vol. 26, no. 4, pp. 280-288, 2005.

Deschamps, J., Different leadership skills for different innovation strategies, Strategy & Leadership, vol. 33, no. 5,
pp. 31-38, 2005.

Dibia, I. K., Implementation of the leadership, people, process and outcome model of lean using soft systems
methodology in triangulation, PhD thesis, University of Portsmouth, UK, 2012.

Doolen, T., and Hacker, M., A review of lean assessment in organizations: an exploratory study of lean practices by
electronics manufacturers, Journal of Manufacturing Systems, vol. 24, no. 1, pp. 55-67, 2005.

Dombrowski, U., and Mielke, T., Lean leadership: 15 rules for a sustainable lean implementation, Procedia CIRP,
vol. 17, pp. 565-570, 2014.

Emiliani, M. L., and Stec, D. J., Leaders lost in transformation. Leadership & Organization Development Journal,
vol. 26, no. 5, pp. 370-387, 2005.

Eroglu, C., and Hofer, C., Lean, leaner, too lean? The inventory-performance link revisited, Journal of Operations
Management, vol. 29, no. 4, pp. 356-369, 2011.

Everitt, B., Cluster Analysis, Halsted Press, New York, 1980.

Fleishman, E., Leadership climate, human relations training and supervisory behavior, Personnel Psychology, vol. 6,
no. 2, pp. 205-222, 1953.

Freitas, W. R. D. S., Jabbour, C. J. C., Teixeira, A. A.; and Jabbour, A., Human resource management and lean
manufacturing: empirical evidence from the Brazilian automotive sector, Production, vol. 24, no. 2, pp. 451-461,
2014,

Furlan, A., Vinelli, A., and Dal Pont, G., Complementarity and lean manufacturing bundles: an empirical analysis,
International Journal of Operations & Production Management, vol. 31, no. 8, pp. 835-850, 2011.

Gelei, A., Losonci, D., and Matyusz, Z., Lean production and leadership attributes: the case of Hungarian production
managers, Journal of Manufacturing Technology Management, vol. 26, no. 4, pp. 477-500, 2015.

Gordon, A. D., Classification, 2". ed., Chapman and Hall-CRC, London, 1999.

Goleman, D., Leadership that gets results, Harvard Business Review, March-April, pp. 78-90, 2000.

Hair, J. F., Black, B., Babin, B., Anderson, R. E., and Tatham, R. L., Multivariate data analysis, 6™ ed., Pearson
Prentice Hall, Upper Saddle River, NJ, 2006.

Herron, C., and Braiden, P., A methodology for developing sustainable quantifiable productivity improvement in
manufacturing companies, International Journal of Production Economics, vol. 104, vol. 1, pp. 143-153, 2006.

Hersey, P., and Blanchard, K., Life-cycle theory of leadership, Training & Development Journal, vol. 23, no. 5, pp.
26-34, 1969.

Hersey, P., Blanchard, K., and Johnson, D., Management of organizational behavior, 8". ed., Prentice-Hall,
Englewood Cliffs, NJ, 2001.

House, R., Hanges, P., Javidan, M., Dorfman, P., and Gupta, V., Culture, leadership and organizations: The
GLOBE Study of 62 Societies, Sage Publication, London, 2004.

Hunt, J., and Baruch, Y., Developing top managers: the impact of interpersonal skills training, Journal of
Management Development, vol. 22, no. 8, pp. 729-752, 2003.

Jabbour, A. B. L. D. S,, Teixeira, A. A., Freitas, W. R. D. S., and Jabbour, C., Analyzing the relationship between
lean manufacturing and operational performance of the automotive sector's companies in Brazil, Revista de
Administracao, vol. 48, no. 4, pp. 843-856, 2013.

Jasti, N., and Kodali, R., Lean production: literature review and trends, International Journal of Production
Research, vol. 53, no. 3, pp. 867-885, 2015.

Kull, T., Yan, T., Liu, Z., and Wacker, J., The moderation of lean manufacturing effectiveness by dimensions of
national culture: testing practice-culture congruence hypotheses, International Journal of Production
Economics, vol. 153, pp. 1-12, 2014.

LEI (Lean Enterprise Institute), Lean Roadmap. Accessed October 25" 2015. Available at:
http://www.lean.org.br/Events/LeanRoadMap.cfm, 2010.

Liker, J., The Toyota Way: 14 management principles from the world’s greatest manufacturer, MacGraw-Hill, New
York, NY, 2004.

Liker, J., and Convis, G., The Toyota way to lean leadership: Achieving and sustaining excellence through
leadership development, McGraw Hill, New York, NY, 2011.

Liker, J., and Meier, D., The Toyota Way: Application Field, Bookman, Porto Alegre, Brazil, 2007.

Mann, D., The missing link: lean leadership, Frontiers of Health Services Management, vol. 26, no. 1, pp. 15-26,
20009.

© IEOM Society International
94



Proceedings of the 2016 International Conference on Industrial Engineering and Operations Management
Detroit, Michigan, USA, September 23-25, 2016

Marodin, G., and Saurin, T., Implementing lean production systems: research areas and opportunities for future
studies, International Journal of Production Research, vol. 51, no. 22, pp. 6663-6680, 2013.

Marodin, G. A., Saurin, T. A., Tortorella, G. L., and Denicol, J., How context factors influence lean production
practices in manufacturing cells, The International Journal of Advanced Manufacturing Technology, vol. 79, no.
5, pp- 1389-1399, 2015.

Meyers, L. S., Gamst, G., and Guarino, A. J., Applied Multivariate Research, Sage Publications, Thousand Oaks,
2006.

Moyano-Fuentes, J., and Sacristdn-Diaz, M., Learning on lean: a review of thinking and research, International
Journal of Operations & Production Management, vol. 32, no. 5, pp. 551-582, 2012.

Netland, T., and Ferdows, K., What to expect from a corporate lean program, MIT Sloan Management Review, vol.
55, no. 3, pp. 83-89, 2014.

Netland, T. H., Schloetzer, J. D., and Ferdows, K., Implementing lean: The effect of takt time, Proceedings of
Euroma 2015, Néuchatel, Switzerland, June 26"-July 1%, 2015.

Ohno, T., Toyota Production System, Productivity Press, Portland, OR, 1988.

Pamfilie, R. Petcu, A., and Draghici, M., The importance of leadership in driving a strategic lean six sigma
management, Procedia — Social and Behavioral Sciences, vol. 58, pp. 187-196, 2012.

Parry, G., Mills, J., and Turner, C., Lean competence: integration of theories in operations management practice,
Supply Chain Management: An International Journal, vol. 15, no. 3, pp. 216-226, 2010.

Pasaribu, F., The situational leadership behavior, organizational culture and human resources management strategy
in increasing productivity of private training institutions, Information Management and Business Review, vol. 7,
no. 3, pp. 65-79, 2015.

Pavnascar, S., Gershenson, J., and Jambekar, A., Classification Scheme for Lean Manufacturing Tools, International
Journal of Production Research, vol. 41, no. 13, pp. 3075-3090, 2003.

Productivity Inc. Lean Production Implementation Roadmap: A Guide for the Lean Journey. Accessed on
September 15™. 2015. Available at: http://www.advancedmanufacturing.com/January00/pdf/leanroadmap, 2010.

Rencher, A. C., Methods of multivariate analysis, Wiley-Interscience, New Jersey, 2002.

Rother, M., Toyota Kata: managing people for improvement, adaptiveness and superior results, McGraw-Hill, New
York, 2009.

Saurin, T. A., and Ferreira, C. F., The impacts of lean production on working conditions: A case study of a harvester
assembly line in Brazil, International Journal of Industrial Ergonomics, vol. 39, no. 2, pp. 403-412, 20009.

Saurin, T. A., Ribeiro, J. L. D., and Marodin, G. A., Identification of research opportunities based on a survey on
lean production implementation conducted in Brazilian and foreign companies, Gestdo & Produgéo, vol. 17, no.
4, pp. 829-841, 2010.

Sawhney, R., and Chason, S., Human behavior based exploratory model for successful implementation of lean
enterprise in industry, Performance Improvement Quarterly, vol. 18, no. 2, pp. 76-96, 2005.

Schaubroeck, J., Lam, S. S. K., and Cha, S. E., Embracing transformational leadership: team values and the impact
of leader behavior on team performance, Journal of Applied Psychology, vol. 92, no. 4, pp. 1020-1030, 2007.

Schein, E. H., Organizational culture and leadership, 3" ed., San Francisco: Jossey-Bass, 2004.

Sethuraman, K., and Suresh, J., Effective leadership styles, International Business Research, vol. 7, no. 9, pp. 165-
172, 2014.

Siegel, S., and Castellan Jr, N. J., Nonparametric Statistics for the Behavioral Sciences, 22 ed., McGraw-Hill, New
York, 1988.

Shah, R., and Ward, P., Lean manufacturing: context, practice bundles, and performance, Journal of Operations
Management, vol. 21, no. 2, pp. 129-149, 2003.

Shah, R., and Ward, P., Defining and developing measures of lean production, Journal of Operations Management,
vol. 25, no. 4, pp. 785-805, 2007.

Sharma, P. N., and Kirkman, B. L., Leveraging leaders: a literature review and future lines of inquiry for
empowering leadership research, Group & Organization Management, vol. 40, no. 2, pp. 193-237, 2015.

Spear, S., and Bowen, H. K., Decoding the DNA of the Toyota production system, Harvard Business Review, vol.
77, pp. 96-108, 1999.

Spear, S. J., Learning to lead at Toyota, Harvard Business Review, vol. 82, no. 5, pp. 78-91, 2004.

Spear, S. J., Chasing the rabbit, Mc Graw-Hill, New York, 2009.

Stentoft, A., and Vagn, F., Evidence of lean: a review of international peer-reviewed journal articles, European
Business Review, vol. 25, no. 2, pp. 174-205, 2013.

Stone, K., Four decades of lean: a systematic literature review, International Journal of Lean Six Sigma, vol. 3, no. 2,
pp. 112-132, 2012.

© IEOM Society International
95



Proceedings of the 2016 International Conference on Industrial Engineering and Operations Management
Detroit, Michigan, USA, September 23-25, 2016

Tabachnick, B. G., and Fidell, L. S., Using multivariate statistics, 6" ed., Pearson, Upper Saddle River, NJ, 2013.

Taj, S., and Morosan, C., The impact of lean operations on the Chinese manufacturing performance, Journal of
Manufacturing Technology Management, vol. 22, no. 2, pp. 223-240, 2011.

Thompson, G., and Glaso, L., Situational leadership theory: a test from three perspectives, Leadership &
Organization Development Journal, vol. 36, no. 5, pp. 527-544, 2015.

Thompson, G., and Vecchio, R. P., Situational leadership theory: A test of three versions, The Leadership Quarterly,
vol. 20, no. 5, pp. 837-848, 2009.

Tortorella, G., and Fogliatto, F., Method for assessing human resources management practices and organisational
learning factors in a company under lean manufacturing implementation, International Journal of Production
Research, vol. 52, no. 15, pp. 4623-4645, 2014.

Tortorella, G., Fettermann, D., Marodin, G., and Fogliatto, F., Lean Product Development (LPD) Enablers for
Product Development Process Improvement, In Research Advances in Industrial Engineering, pp. 31-57,
Springer International Publishing, 2015.

Toyota, The Toyota Way 2001, internal document, April, Toyota Motor Corporation, Toyota City, Nagoya, 2001.

Treville, S., and Antonakis, J., Could lean production job design be intrinsically motivating? Contextual,
configurational, and levels-of-analysis issues, Journal of Operations Management, vol. 24, no. 2, pp. 99-123,
2006.

Ward, J. H., Hierarchical grouping to optimize an objective function, Journal of the American Statistical Association,
vol. 58, no. 301. pp. 263-244, 1963.

Wilson, E., and Thompson, L., An examination of how leadership style influences team performance through
conflict, In Academy of Management Annual Meeting Proceedings, Philadelphia, USA, August, 1-5, no. 1, p.
11101, 2014.

Womack, J., and Jones, D., Lean Thinking: banish waste and create wealth in your corporation, 2" ed., Free Press,
Simon & Schuster Inc., New York, 2003.

Biography

Guilherme Luz Tortorella is Associate Professor in the Department of Production and Systems Engineering of the
Federal University of Santa Catarina (UFSC), Floriandpolis, Brazil. His Master in Production Systems and PhD in
Production Engineering were earned from UFRGS. He also has twelve years of experience in the automotive
industry with international activities in Mexico, England, USA and Uruguay.

Diego de Castro Fettermann is Associate Professor in the Department of Production and Systems Engineering of
the Federal University of Santa Catarina (UFSC), Floriandpolis, Brazil. Mr. Fettermann holds Master and PhD in
Industrial Engineering from Federal University of Rio Grande do Sul. He teaches courses in Statistics and
Forecasting Models, Facility Planning, and Project Management. Has experience in the areas of new product
development, mass customization, and statistical analysis.

Carlos Ernani Fries is currently Associate Professor in the Department of Production and Systems Engineering at
the Federal University of Santa Catarina (UFSC), Florianépolis, Brazil. Mr. Fries holds a Bachelor degree in Civil
Engineering as well as a Master and PhD in Production Engineering from UFSC. He has taught courses in
Operations Research applied to Manufacturing and Logistics, Decision Theory, Statistics and Forecasting Models
among others. His research interests include manufacturing, simulation, optimization, management games, data
analysis applied to logistics, and application of big data tools. He is member of IEOM, POMS and INFORMS.

© IEOM Society International
96



