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Abstract

Purpose — This paper aims to identify the success factors linked to human resources management
during the lean production (LP) adoption process. A model of these factors and their interrelationships
is also to be built to understand the sequence that leads to the cultural change required in lean
production adoption.

Design/methodology/approach — A case study is carried out in selected same-industry companies
that are on the same level in the supply chain and have recently completed LP adoption. Twelve
first-tier production plants in the aeronautics industry were selected. Data were gathered from
interviews with plant managers and the people in charge of LP in the plant. Data were analyzed using
open and coaxial coding and triangulation both within cases and across cases.

Findings — The results highlight a number of success factors that depend on the phase of the LP
adoption process. In the phase prior to adoption, the success factors are the incorporation of external
change agents and the management averting inertia, whereas in the other phases of the adoption
process five main factors were found: training, communication, rewards, job design and work
organization.

Research limitations/implications — The findings stress the importance of human resources
being managed appropriately during LP adoption for LP to be accepted and adapted. There are a
number of key aspects related to human resource management that should be taken into account
during each of the phases that occur during the LP adoption process. Further developments
include measuring the intensity of the relationships identified and combining qualitative and
quantitative methodologies simultaneously to overcome problems with the limited generalization
of the results.

Practical implications — Practitioners in charge of LP adoption must be mindful of the key human
resource management-related aspects before and during the LP adoption process and the guidelines to
be followed in each of these aspects for the outcomes of LP to be achieved and maintained.
Originality/value — This paper contributes to research in the area of the role that people play in LP
with a new line of research centered on the role of human resource management during the LP
adoption process. Unlike prior research, this study analyzes the changes that take place in human
resource management from the time the company makes the decision to adopt LP until it is
implemented.
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Introduction

Lean production (LP) adoption is a radical techno-organizational innovation process
(Smeds, 1994) whose application has spread to firms in a range of economic sectors and
which has in many cases enabled these firms to improve their results and
competitiveness (Moyano-Fuentes and Sacristan-Diaz, 2012).

However, LP adoption is a complex task and there are obstacles that can stand in
the way of its success (Womack and Jones, 1996; Scherrer-Rathje et al, 2009). These
obstacles are often linked to the key role played by human resources (HR) rather than
to technical aspects (Bateman, 2005; de Treville and Antonakis, 2006). Nonetheless, the
literature puts greater stress on technical aspects than on the role of people and cultural
change in the transition process to LP (Bhasin, 2012).

LP requires significant changes in HR policies and practices (Forza, 1996; Olivella
et al., 2008) that affect the role played by employees (Hiltrop, 1992; de Treville and
Antonakis, 2006). However, the empirical evidence has focused on the role that HR play
during advanced stages of LP implementation (Angelis et al, 2011; Bonavia and
Marin-Garcia, 2011), while their role during the early stages of LP adoption has
received less attention.

LP adoption entails radical organizational change as it involves a strategic change
(Bhasin, 2012) and, therefore, substantially affects employees and requires major
changes in their behavior, especially with respect to the engagement of workers (Pil
and MacDuffie, 1996). This is why firms should manage the key factors that affect the
success of HR management from the very first stages of the transition process to LP
(Sawhney and Chason, 2005). Prior research does not show any consensus on these key
factors and considers the transition process to LP as a whole without distinguishing
between its different phases. In the same way, the literature does not analyze the
changes that take place in HR management from the time that the firm makes the
decision to adopt LP until the time that the transition process has been completed.

This study focuses on identifying the success factors in HR management during the
LP adoption process depending on the different phases throughout the process. Our
objectives are to:

+ Identify the factors that explain the successful change in employee behavior
during the adoption process.

+ Categorize these success factors into main factors related to HR management.

* Propose a model that explains the relationships between factors during the adoption
process to LP and helps to understand the change in employees’ behavior.

Background

LP is an integrated socio-technical system whose aim is the elimination of waste
through reducing or minimizing system variability as a whole, i.e. both internal and
external variability (Shah and Ward, 2007). The main goal of this management system
is to achieve maximum efficiency by running operations at a minimum cost and with
zero wastage (Womack et al., 1990).

When firms adopt LP, they adopt a management philosophy based on continuous
improvement that involves all levels of the organization and offers the chance to
improve results (Womack and Jones, 1996). Nonetheless, although some firms have
made successful advances in LP implementation, others have not achieved the results
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that were expected, and failed transitions to LP are common (Scherrer-Rathje et al,
2009), many of them during the first months of LP adoption (Womack and Jones, 1996;
Meade et al., 2010). There is a broad consensus that inappropriate management of HR
and cultural change plays a crucial role in the failure of Lean initiatives (Sawhney and
Chason, 2005; Emiliani, 2006).

This is why HR management is such a major challenge for companies during the
transition process to LP (Shadur et al, 1995; Boyle ef al., 2011). Various authors have
stated that a number of people-related factors, such as resistance to change, lack of the
skills required or a low level of motivation should all be appropriately managed before
adopting LP (Shadur et al., 1995; Sawhney and Chason, 2005).

Some HR practices may facilitate the transition to LP. Olivella ef al. (2008) identify a
number of work organization strategies for LP, including standardization, ongoing
training, teamwork, engagement and empowerment, multi-skilling, commitment to
company values, and compensation and rewards. Meanwhile, Bonavia and Marin-Garcia
(2011) state that LP-oriented companies drive flexibility and multi-skilling, invest in
training and commit to contingent rewards. The literature on high-performance HR
practices also identifies HR factors adapted to an LP environment, including team work,
job rotation, continuous training, extrinsic and intrinsic rewards, job security,
multi-skilling and engagement (MacDuffie, 1995; Pil and MacDuffie, 1996).

A common factor in all these studies, however, is the consideration of LP adoption
as a single process, assuming that people’s roles during this process are the same
whatever the stage of the process. This is why it is interesting to investigate whether
distinguishing features exist in the management of human resources during the time
interval from when the decision is made to adopt LP until the time when adoption has
finalized been throughout the whole company. This study, therefore, focuses on
identifying the success factors in HR management during the LP adoption process with
distinctions made between the different stages in this process.

Research methodology

Our research method is the case study applied to the aeronautics industry. This study
is exploratory because there is little empirical evidence of the role of HR in the LP
adoption process and even less in the aeronautics industry. The case study is especially
useful for answering “how” and “why” questions (Yin, 2003) and for studying
longitudinal change processes (Eisenhardt, 1989). It provides a holistic view of a
phenomenon and explaining complex relationships (McCutcheon and Meredith, 1993).

A multi-case method is used to explore these issues and build theory. This
reinforces internal validity and enables findings to be replicated, thus driving up the
external validity (Eisenhardt, 1989), guarding against observer bias (Handfield and
Melnyk, 1998), aiding triangulation, improving the generality of findings (Yin, 2003)
and making the overall research more robust (Herriot and Firestone, 1983).

A theoretical sampling model (Eisenhardt, 1989) was used to case selection. Our
strategy was based on achieving literal replication (Yin, 2003) using information-rich
cases that were distributed for maximum variation (Stuart et al., 2002).

The basic unit of analysis was the plant, including plants that differ both in size and
products manufactured, since the role of HR during LP adoption might vary due to
each production plant’s own organizational and technical factors. We selected firms in
the aeronautics industry that were on the same level in the supply chain (first-tier



suppliers) and that had recently completed LP adoption. We thus selected twelve HR management

first-tier production plants in the Andalusian Aeronautics Industry (three of the
world’s major first-tier suppliers are located in Andalusia) that had initiated LP
adoption and had made inroads into its implementation over a minimum period of one
year. We relied on cooperation from the most representative agents in the Andalusian
aeronautics industry to ensure that they had undertaken LP adoption in recent years.

A case study protocol was designed before beginning the field work. This was
updated and improved with each visit that took place (de Weerd-Nederhof, 2001). A
preliminary interview guide (Eisenhardt, 1989) was designed based on an LP literature
review and tested with two researchers in operations management and two experts
with extensive experience in the aeronautics industry. Finally, we conducted a pilot
study in a manufacturing plant.

Both primary (in-depth semi-structured interviews, surveys, plant visits/factory tours
and, in some cases, conversations with shop-floor workers) and secondary information
sources (company documentation, web sites and similar sources) were used in order to
triangulate data sources and ensure the construct validity of the research (Yin,
2003).Various respondents were also interviewed in all cases to further ensure construct
validity. We used multiple interviewers, which improves convergence of observations
and raises confidence in the findings (Eisenhardt, 1989; Voss et al, 2002).

Data was collected between July, 2010 and March, 2011. Each semi-structured
face-to-face interview lasted between 60 and 160 minutes. All the interviews were
recorded and transcribed immediately afterwards. A database was developed in order
to ensure reliability.

Both within-case and cross-case analyses were conducted, so triangulation has been
carried out both within cases and across cases (Miles and Huberman, 1994). The
external and internal validity of the research was controlled by confirming the findings
of each case in subsequent cases (Yin, 2003).

Data analysis followed several stages (Strauss and Corbin, 1998) using open and axial
coding. In the open coding phase the data were coded, analyzed and conceptualized.
Concepts with the same meaning were subsequently grouped into sub-categories and
more abstract initial (tentative) conceptual categories. In the axial coding phase the
sub-categories and categories that had resulted from the open coding phase were
interconnected. To ensure the consistency of the findings the authors analyzed the data
separately and, subsequently, met to compare the sets of results. Furthermore, some
details were also confirmed by respondents after the interview to control construct
validity. Data were coded using a qualitative research software package (Atlas.ti).

Research findings
As a result of the analysis we have distinguished three phases in the LP adoption
process closely linked to HR management:

(1) pre-adoption of LP;
(2) LP adoption in pilot areas; and
(3) deployment of LP adoption to the whole plant.

These three phases both complement other authors’ proposals which suggest the
sequential implementation of LP comprising a preparatory phase, a pilot implementation

745




MD
514

746

phase and a continuous improvement phase (Drew et al., 2004; Pedersen and Huniche,
2011) and extend them to the area of human resource management.

Table I shows the main factors (categories), the explanatory success factors
(sub-categories) and the key aspects for each of the phases. Each of the key aspects has
also been illustrated with one or more quotations from the interviews.

The model resulting from the analysis includes both the main factors and the
explanatory success factors, and the relationships between them according to the
phase analyzed (see Figures 1 and 2).

Discussion and conclusion

This study provides a new line of research in the area of the role that people play in LP.
To be specific, this line analyzes human resource management in the initial stage of the
transition process to LP. We have identified a number of key aspects related to HR
management that should be taken into account during each of the three phases of the
LP adoption process, and the crucial factors that lead to the successful management of
these key aspects.

LP pre-adoption phase

One success factor in this first preparatory phase was the incorporation of external change
agents with experience in implementing LP. The objective was to incorporate people with
innovative ideas and prior experience in LP to lead the change and break down historical
inertia, such as the lack of a prior improvement-oriented culture. The incorporation of
expert managers in LP, mainly from the automobile industry, or the outsourcing of
consultants, was crucial to enabling a different mindset to be created directed at the need
for change. In fact, these people coordinated the change alongside top management and
acted as change process facilitators (Bateman, 2005). This finding is in line with Womack
and Jones (1996), who stated that one of the most difficult steps in LP adoption is to
overcome the inertia of the preexisting organization in order to initiate the process.

Once progress had been made in LP adoption thanks to the initial thrust given by
external consultants, cultural change was driven internally by managers who had been
appropriately trained up and had acquired the necessary experience in LP. This
finding has received scant attention in the literature and reinforces the conclusions of
Papadopoulos ef al. (2011), who underscore the fact that during the transition process
to LP each of the pressure groups, including the consultants, can turn the change
process towards its own vested interests. As a result, the most suitable people for
achieving the cultural change to LP are the inside personnel (Bhasin, 2012).

In this preparatory phase we also find a key role played by the adequate
management of other inhibiting factors. Consequently, the change in reward systems
traditionally linked to production volume must be managed as it could build up worker
resistance to the Lean initiative.

LP adoption pilot phase

Piloting LP adoption in a given area is, in itself, a success factor because it is an
example to other areas and makes the lean initiative visible to the rest of the plant. Pilot
areas are therefore chosen for their greater visibility and for being areas that have
stood out in the past for their good internal management and results. This finding is in
line with the success of the gradual implementation process perspective (Wilson, 2009).
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Despite the incorporation of external change agents in order to highlight the urgent
need for change in the organization, we nonetheless identified an attitude of skepticism
and resistance to LP among people during this stage which had to be managed through
five main factors.

(@

@)

Traiming. We found training focused on changing the mindset of employees in
the area. In this line, various authors state that a change in mentality is crucial
for LP to be successful (e.g. Niepce and Molleman, 1996; Bhasin, 2012). We must
also highlight the use of on-the-job-training, focused on the learning of simple
and easily-applied tools. This type of training is extremely important for people
to be more receptive to the first Lean tools (Stewart ef al., 2010).

Communication. Communication has been widely recognized in the literature as
a vital part of LP (Womack et al, 1990). We found that the explanatory success
factors were, in the first instance, the change in the role of top and middle
management. Managers should be the first to get involved in the process,
encouraging greater contact with shop floor workers and greater transparency
and feedback. We also found that communication centered on top-down
persuasion and focusing on the need for change and the benefits that come from
LP were key to overcoming people’s resistance to LP (Scherrer-Rathje ef al.,
2009). Consequently, communication must be reinforced during the first stages
of the transition process to LP because LP is not only a set of tools, but a
philosophy where people are the core (Saurin et al., 2011). Finally, we found that
making the improvements in the pilot area visible to the rest of the organization
was key to recognizing team efforts, understanding the benefits of LP and
creating a positive perception of Lean. These results complement the findings of
Scherrer-Rathje ef al. (2009) regarding the generation of a positive image of LP.

Rewards. We found the use of intrinsic — non-monetary — rewards linked to
improvements achieved by a team to be an explanatory factor. This is in line
with Lee and Peccei (2008).

(4) Job design. The explanatory success factors found were the physical changes

that came from the accessible and easily-understood tools (VSM, 5S and Visual
Management) applied with the aim of improving the workplace and making it
more ergonomic. This led to greater worker engagement in the lean initiative;
when people think that the potential consequences of an initiative will most
likely have a positive impact on them, they begin to take the change on board
(Bhasin, 2012). A second explanatory factor was work standardization
(Womack et al., 1990) and, specifically, that this was done by the workers with
the support departments to increase the feeling of ownership, monitoring,
maintenance and continuous improvement.

Work orgamization. We found that one explanatory success factor was the
designation of a committed person taking charge of the Lean initiative in the
plant on a full-time basis. Little attention has been paid to this finding in the
literature, but it is nonetheless crucial during the first stages of LP
implementation (Pedersen and Huniche, 2011; Bhasin, 2012). It was also noted
that the creation of work teams with external support was key to developing the
principles of participatory management and for delegating responsibilities to the
workers. Although our finding has not been analyzed to a great extent in the prior



literature, it does nonetheless corroborate the findings of Ahhlstrom (1998), who HR management

states that the first work teams in LP adoption should be supported externally.

LP adoption roll-out to the rest of the plant

A new wave of resistance was detected in this phase. However, our analysis shows that
both the role of the change agents and the visibility of the improvements achieved in
the pilot area to the rest of the plant helped to temper this attitude. The results also
show the same five main factors as in the previous stage, although the explanatory
factors were different.

(1) Tramming. We found that training, apart from focusing on changing people’s
mindsets and emphasizing on-the-job-training, as in the previous phase was
focused by level. So, training deployed according to level (top managers, middle
managers, team managers and shop-floor workers) was essential for each
member of the organization learning what his/her role was in the Lean
environment. We also found that multifunctional training was useful for
achieving a greater degree of flexibility in the organization. This was possible
in more advanced areas where workstations were able to be standardized and
workers were trained both theoretically and practically to undertake different
types of tasks by rotating them between jobs (Karlsson and Ahlstrém, 1996).

2) Communication. Apart from the explanatory success factors found in the
previous phase, we found that the implementation of devices to monitor the
results of LP (KPIs) through periodic meetings and visual management boards
helped to develop structured communication flows and higher levels of internal
integration. These findings corroborate those of several authors who
underscore the importance of transparency and continuous feedback of Lean
outcomes (Worley and Doolen, 2006).

(3) Rewards. We found that non-monetary rewards linked to LP prevailed over
monetary rewards on both the individual and team levels. This finding sheds
light on the role of rewards in LP and corroborates the findings of Karlsson and
Ahlstrom (1996), who pointed out that monetary incentives are a hindrance in
the adoption phase but with time tend to facilitate the implementation process.

(4) Job design. The same explanatory success factors were found as in the previous
stage. The learning acquired in the pilot areas was therefore extended to the rest
of the plant.

(5) Work organization. Unlike the previous phase, we found greater job rotation
between workstations as a direct result of training focused on improving
versatility.

These findings can serve as a guide for companies proposing to adopt LP and for
management in charge of the LP adoption process for defining aligned and
time-sequenced plans of action aimed at achieving and maintaining the outcomes
derived from LP.

The proposed model could be of special interest for managers, as it indicates the key
HR management factors that they should manage before and during the LP adoption
process, and the guidelines to be followed to guarantee the success of the transition to LP.
It should be highlighted that the different factors should not be considered in isolation in
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each of these phases, but from a systemic viewpoint, where each of the factors interacts
with the others, in order to understand the sequence that leads to the cultural change
associated with LP. LP and the associated changes in the management of HR should be
seen as a dynamic process, and not as a state that is reached after a certain time.

Finally, it should be stated that our study is not without its limitations. First, the
study is qualitative and exploratory and has been carried out at a certain level of the
supply chain in one industry. As a result, the generalization of our results is limited.
Nonetheless, we have no reason to believe that the same HR management success factors
cannot be applied to other levels of the supply chain. Second, although the study
identifies the relationships between the explanatory success factors and their main
factors, it does not enable the intensity or strength of these relationships to be measured.

Being mindful of these limitations, we suggest some future lines of research. One
suggestion is to validate our model on other levels of the supply chain, in this or some
other industry, in accordance with logical replication. A more in-depth analysis is also
proposed to try and measure the intensity of the relationships identified. Finally, a
combination of qualitative and quantitative methodologies is proposed with a view to
overcoming the above-mentioned problems with generalization.
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