QUALITY INNOVATION PROSPERITY/ KVALITA INOVACIA PROSPERITAXVI/2 —2012 35

RESEARCHING LEAN: METHODOLOGICAL
IMPLICATIONS OF LOOSE DEFINITIONS

MIKAEL BRANNMARK, JOSTEIN LANGSTRAND, STINA
JOHANSSON, AGNETA HALVARSSON, LENA ABRAHAMSSON,
JORGEN WINKEL

1 INTRODUCTION

The use of Lean-related methods and practices fierdly common in the
Swedish manufacturing sector. Lean-inspired changgrams have also become
increasingly common in healthcare, constructiond @ervice (e.g. SALAR,
2012; Arlbjarn et al., 2011; Bérnfelt, 2006; Johsmrs and Abrahamsson, 2009).

Some researchers argue that Lean is similar ta oth@agement concepts, such
as Total Quality Management (TQM) and Six Sigma IQude.g., Dahlgaard
and Dahlgaard-Park, 2006) or learning organizati¢fises et al., 2004). Other
researchers have noted similarities between LednT&yM although they still
argue that these approaches are conceptually eiffeje.g., Pettersen, 2009).
Despite an extensive amount of Lean research, jitggbere is no consensus on
how to define Lean; researchers and practitionesagdee on both its nature and
content (Pettersen, 2009; Shah and Ward, 2007;aGalid Stamm, 1991; Hines
et al., 2004).

As demonstrated by Pettersen (2009), there is derable variation in the
scientific and grey literature on Lean; the conceptdescribed as either a
philosophy, a toolbox, a strategic goal or a chgmgeess. Rather than focusing
on a single property, Pettersen argues that Lean bea seen as a multi-
dimensional concept that comprises all of these@spFurthermore, Hines et al.
(2004) claim that Lean has changed over time, fspecific shop-floor practices
to a more general concept, and further to the nafnstract and vague ‘Lean
thinking’. This observation resonates with the firgd that Total Quality
Management has moved from rational to normativetrobr(Giroux, 2006),
making it similar to many other management concéésley and Kunda, 1992).
This variation is likely caused by several fact@s;h as influence from a variety
of stakeholders (researchers, practitioners, manageconsultants, gurus, etc.)
and other management concepts, trends and thesigti{iieser, 1997; Giroux,
2006).

The conceptual fluctuation of Lean has importanthm@ological consequences
for research. First, to better understand the impafc Lean, the Lean
interventions must be described in detail; thisrasely the case in existing
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studies, e.g., in studies of musculoskeletal dis@drom Lean-inspired work
systems (Brannmark et al., 2012). Consequentlpedomes difficult to assess
and understand what type of organizational acgisithat are performed under
the Lean banner. General principles, such as ‘oustdocus’ or ‘just in time’,
can have multiple meanings, even within the sarngarozation (Alvesson et al.,
2008, Langstrand, 2012). Thus, we need a bettererstahding of what
organizations actuallgto when they do Lean.

When studying the effects of Lean, several non-Léactors need to be
considered. These factors can potentially havesatgr impact on the outcome of
the change initiative than the operationalized ephd@self. These factors include
implementation design, leadership style and wopkticipation (Landsbergis et
al., 1999; Brannmark et al., 2012, Westgaard andkélj 2011), institutional
factors (e.g., union strength and national legmhatregarding working
conditions; Hampson, 1999), the relationship betwemnagement, unions and
personnel (Bruno and Jordan, 2002; Hasle et al2R0mportant stakeholders’
interpretations of the Lean concept (Langstrand220the work life sector (Shah
and Ward, 2003), product life cycle, innovative a&aiity and product
characteristics (e.g., volume and customer adaptafullerton et al., 2003;
Berggren, 1993), the organization’s starting pamterms of levels of change
competence, dynamics, or rigidity, hierarchy aneérmal boarders, and equality
and interaction (Abrahamsson, 2002).

To better understand Lean and its potential impact various outcomes,
theoretical and methodological clarifications areeded. This applies to the
concept itself, the causal link between Lean ag@mizational outcomes, and the
mediating factors mentioned above. Such clariforetido not, however, imply
the need for a definition of Lean. Instead, redeanto the effects of Lean must
be capable of handling the varying and often vatatare of the concept; simply
relying on general labels, e.g., Lean Productisninsufficient (Landsbergis et
al., 1999). Although some attempts have been nradieis regard (e.g. Hasle et
al., 2012, Genaidy and Karwowski, 2003; Westgaard Winkel, 2011), this
area still requires more research.

2 OBJECTIVE

This paper aims to further clarify some key methodical issues that need to be
considered in order to draw conclusions about tiects of loosely defined
management concepts such as Lean.

3 METHOD
3.1 A case study approach

The five case studies creating the empirical béwighis paper all consist of
analyses of Lean operationalizations in differemtexts. Details regarding the
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methodological approach of each case study mayetieeved from previous
publications referred to below.

The included case studies have not been designpdrfarmed specifically for
this paper. However, all the cases are locatedwed8n, although the local
context, the rationale for adopting Lean, and ytpe tof organization varied. As a
consequence, the original research purpose, desigd, methods for data
collection vary. To handle this variation, a numbef methodological
considerations were taken as part of the analysi®pned for this paper. These
considerations aimed to reduce the negative impgaeariation in the original
case study designs and data collection strategies.

A conceptual framework for steering the subseqaeaiysis in this paper was
created. The theoretical background for this fraodwvas multi-disciplinary,
although it is influenced by management fashioompnée.g., Benders and Van
Veen; 2001, Abrahamson, 1996), neo-institutionabtly (e.g., Brunsson, 2009;
Revik, 2000), and translation theory (e.g., Laragsdy 2012). The theoretical
framework comprised the following four categories:

1) Influential Lean models for the operationalizatiminLean in the specific
case study (if this information were available,, igeneral ideals);

2) Aims and goals of the Lean initiatives as perceiwsdthe initiating
organizations in the case study (i.e., the looadis);

3) Operationalization of Lean in the case studies.,(&gan tools, methods,
and strategies); and

4) Implementation strategies used in the case studies.

This framework aims to create a basis for makingssrcase analyses of
recurring patterns and possible inconsistencie®sacthe cases. Hence the
framework illustrated the variability in interprétans and operationalization of
Lean between the studied organizations, allowimgftamework to some degree
to use a replication logic in the case studies (Y893).

A careful selection of case studies was made tarens sufficient amount of
information on each category of the framework. Hedection was based on
those available to the researchers in existingrh€oming publications.

3.2 Data extraction

Information from the case studies was extractetbton an empirical basis for
the subsequent analysis. This was achieved by firanisig the conceptual
framework into a cross-case matrix (Miles and Huoimer, 1994) that
encapsulated the various elements of each catégabye 1).

The case descriptions (see Results) formed thes basithe cross-case matrix
(Table 1). First, the paper authors responsible éarch previous study
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summarized the findings of the studies based onfole categories in the
theoretical framework (above). These summationsewmirposely limited in
length and made up the basis for the case destrip(see Results).

Second, based on the case descriptions, one gfajper authors made the first
extraction of data from these summations for thessicase matrix. The other
authors then assessed the results of this pro€hssugh consensus, the design
of the matrix and the included categories in eagecstudy were then updated.

3.3 Analysis strategy

Based on the four categories described above ate studies were first analysed
for internal consistency. The local ideals were pamd to two existing
influential Lean ideals, i.e., the models propobgdLiker (2004) and Womack
and Jones (2003). While there are many other qesms of Lean, these two
seem to be the most influential models, based eir titation rate (Pettersen,
2009). Therefore, they served as good referencesimdar the local ideals used
in each case study included in this paper.

The operationalization (i.e., the choice of Learingiples, practices, and

techniques) was compared to the local ideals ame@sipoused goals of the Lean
initiative. The implementation strategies were caned to the elements of the
operationalization.

In the second stage of the analysis, the case estudiere compared and
contrasted with respect to the four categoriehefftamework. Any differences
and common aspects of the local ideals, operatmatain, and implementation
strategies were analysed. The outcome of thesasdimns formed the basis for
the categories presented in the Discussion sedfitms paper.

4 RESULTS

4.1 Case study 1: a Swedish national Lean program (Brammark, 2010,
Brannmark and Eklund, forthcoming)

The Swedish national program namcbduktionslyftet(The Production Leap)
aims at supporting medium sized manufacturing conegain their Lean
implementation processes. Rationale for the progsathat Swedish industry is
losing its competitiveness against other countreg,, low cost manufacturing
nations. Hence, they must become more effectiveuteive. According to the
program’s inspiration seminars in 2009, the sohtis to adopt Lean
Manufacturing. In terms of Lean, the program repnéstives are heavily
inspired by Liker's (2004) description of Lean iis lhookThe Toyota Way

To assist the companies in their Lean implememagwocess, a heavily
subsidized change program was us&doduktionslyftetaims at recruiting
companies with a management commitment to Lean séleeted companies are
then supported by an extensive consulting approeechsisting of university
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courses, coaching in Lean techniqgues and methadsyedl as other related
methods (e.g., change management and quality mareede Commonly used
Lean tools are, with some exceptions, housekeehirggh 5S, improvement
groups, value stream mapping, standardization, raethods for set-up time
reduction. All companies also develop and docuntkair interpretation of a
Lean philosophy.

The implementation design is similar to classicabjgct management. For
example, Lean coordinators are appointed, operategring groups are formed,
and pilot projects are initiated for most of therkwdHowever, several of the Lean
tools are often integrated into the implementatd®sign, e.g., pilot projects
based on value stream mapping or improvement grbapsy used to introduce
and maintain new Lean tools. The program triegé¢ate a broad commitment in
the company for Lean through methods such as LeagoLGames. This
approach aims to include companies. However, tlogram has (during the
program period 2010-2012) become more normativesgoibing to a higher
degree what the companies should do (e.g., what taeds they should select).

4.2 Case study 2: a large Swedish manufacturing company
(Langstrand, 2012, Langstrand and Elg, 2012)

HiTech Inc. (a pseudonym) produces, sells, and@s\complex machinery for
industrial applications. The company is locatedentral Sweden, and the main
site has approximately 2000 employees, which mé&k&sch one of the largest
companies in the region.

In 2003, the corporate head of production introduitee use of Lean. During a
series of discussions with the production managédidech, they agreed on a
number of principles that would form the basis their Lean initiative:
standards, continuous improvement, teamwork, ledeivorkload, and takted
production flow (i.e., a production pace in synthagustomer demand).

The HiTech management team felt that they did awelthe capacity to drive the
change process on their own. Therefore, a Leardowator was brought in as an
advisor and an external consultant was invitedsgisathe management team.

Assisted by the consultant, an implementation plas designed. According to

this plan, HiTech would initiate the change prodegsmplementing a few basic

methods — 5S and Visual Management — and use #seadase for successively
implementing other methods associated with the losscept.

Early in the process of introducing Lean, the managnt team realized a need to
create reference areas to test Lean principles. [Edito a pilot project in one of

the production units. The project was initiatedhwét value stream mapping,

which was performed during 2005. Based on the tesilthis analysis, a project

plan was designed with the aim of introducing kanbad of reducing the lead-

time and production cost within the unit. A projéeam was installed to manage
and monitor the project.
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The change has been managed as a typical top-daeegs. All the managers
received extensive training in Lean, but the omesabnly received general
information about the concept.

4.3 Case study 3: an union approach to Lean (Johanssoforthcoming)

IF Metall organizes 350,000 workers within differesectors in the Swedish

industry where Lean production is found to be #eding management concept.
The trade union recognizes the need for an effeatisiustry in order to maintain

and increase the competiveness of Swedish induatmich in return secures

their members’ employment. To ensure that the impl&ation of Lean does not
deteriorate their members’ working conditions, thetively participate in the

implementation process.

The concept of Sustainable Work (IF Metall, 201@vdes guidelines for trade
union representatives. Here the focus is to devétepwork organization, to
increase work content, and to develop more workchvin return will lead to

motivating workers to engage in the developmenthef company. In order to
achieve this win-win situation, partnership betweenmployer and trade union is
stressed, a tactic also found Rroduktionslyftetor in the on-going European
Social Fund project Sustainable Development and g&bitive Strength

(Johansson, forthcoming)

The Sustainable Development and Competitive Sthepgoject includes nine
companies from two regions. Many, but not all, v&rito implement Lean
production, in some cases obtained through padticp in Produktionslyftet
The goal of the project is to increase productihd enlarge the work content
through development of the work organization. Thgsals are mainly obtained
through the use of work rotation and new or enldrggdes on the shop floor,
initially implemented in pilot groups. Competencevdlopment is a significant
part of the project, for example, in leadershigotimg, and team building.
Fulfilling the customers’ needs is a foundation floe participating companies,
which becomes visible in project plans, for examm@epressed as a need to
obtain flexible organizations. It is, however, rfound as a part of the overall
goal of the project.

The project is based on the idea of partnershiphoee levels (central, regional,
and local) where steering groups consisting ofigpents from different trade
unions and management representatives own the ehangcess at each
company. Local change leaders/Lean coaches or traid@ representatives are
responsible for implementation and are supportedrbgxternal coach with deep
knowledge in development processes. They try tptaties new way of working
to the companies’ existing values, visions, andtsgic plans.

4.4 Case study 4: a Swedish municipality (Brannmark eal., 2011)

A medium sized municipality currently runs a pragréo introduce Lean in its
welfare section. The program’s rationale is thaslenoney will flow into the
system due to demographic changes. Future pensiomay also have different
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needs than today's pensioners. The program isenfled by the Swedish
programVerksamhetslyftetvhich is a national Lean education program cageri
to the public sector.

The implementation of Lean is designed and execigda support team
consisting of two Lean leaders and a number of Le@aches recruited within
the organization. The program, an initiative of theector of the social welfare
department, aims to use Lean thinking to increaSeiency, to provide

appropriate service for care takers and clients] #n make better use of
employees’ existing competencies and skills. TheanLesupport team is
monitored by the top management steering group,uputintii now the Lean
support group has been rather self-steered, amsyverily to the director of the
social welfare department and the chief executiie Social Welfare

development.

In the implementation phase, along with massivemataon work from top
management and the support team, all managers! tevels are educated and
trained in Lean philosophy and a set of Lean toBlach work unit is then
supported by Lean coaches. Value stream mappinthasfirst and most
commonly used tool, often followed by the introdactof improvement groups.
Other tools such as structured methods for probleotving, 5S (for
housekeeping), and visualization are used on alansaale. The introduction of
Lean is made in a similar way with the support fribve Lean coaches in all work
units. After the initial months, the units can ckeamore freely how to adopt
Lean. However, the units are required to use Lesaa method to improve work
performance.

4.5 Case study 5: medium sized manufacturing companies
(Abrahamsson, 2009, 2002)

Case 5 is a longitudinal study of eight large anddimm sized industrial
companies (pulp and paper, electronics, and fod®mating to implement
something that can be described as a modern oegemmz The first study was
conducted between 1994 and 1998. Although the etugrojects were not
referred to as Lean, they had a clear inspiratiomfthe first wave of Lean and
they combined this with the ideas of learning orgation and flow organization.

The projects aimed to achieve better product quadiihd organizational
effectiveness by creating production flows from esrdo customer. The main
approaches were 5S and shorten lead times by rénufvaottlenecks in
production. In addition, much of the discussiondradsed how to focus on core
processes, continuous improvements, and flexibilitye project also presented
more concrete strategies such as job rotation,-nsa&ffaging teams, and
delegating white-collar work tasks to blue-collaorikers. The companies also
refurbished machines to follow the flow organizatid\n important part of the
projects was the introduction of different internalirses designed to broaden the
skills of the employees, to encourage co-creatiorsupport changed readiness,
and to develop a sense of ownership among all grepho It was a clear top-
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down approach, but all the companies made theileimentation projects in

cooperation with the unions and in a positive smiriorder to do good for both

the company and its employees. Despite this, thanzational changes proved
difficult to implement and the change processesevetiaracterized by problems
and restoring responses.

The follow-up study (2004-2005) included returnitgigo three of the previously
studied companies (two pulp and paper and oneretecs) and their change
projects. The organization projects that the corigganow were working with

were to a high degree a continuation or ratherb@otof the change projects
they had been working on ten years earlier, but tiewprojects were named so
as to include the word ‘Lean’. The projects corgdindifferent types and

combinations of the usual tools and elements ol dat also organizational

ideas, for example, cross-functional process teamghis way, the companies
were examples of the second wave of Lean. Thisvelip study showed that
some of the restoring responses found in the $ixedly were temporary and the
companies now implemented parts of what they walldng about ten years

earlier.

5 DISCUSSION
5.1 Methodological limitations

The use of multiple case studies based on varyesgarch design presents
several issues when assuming replication logig,tbecompare multiple cases.

The study design, data collection strategy, andyaisamethods differed in the
original publications. Furthermore, the nature loé fpublications also varied:
peer reviewed papers, conference papers, book esamtoctoral theses, etc.
While the conceptual framework offers some meartsatadle this variation, this
issue still suggests limitations in the comparabiif the cases.

Because one researcher performed the initial fiessons of the cases, there
was a risk for coding bias. This issue, howeves, een at least partly handled
by the consensus discussion used to update thexmatr

There is much variation in how these cases usé.é¢@ concept, a fact that is
arguably the result of the ambiguous nature ofLt#san concept. This variation
could also be the result of the selection proce$seshe case studies in the
paper. However, the included cases have not bdeotsg to maximize case
variation; instead, they were selected to illustrptevailing variation in some
mainstream Swedish Lean processes used today.

In general, these methodological issues suggedt te validity of the
comparison of case studies may be somewhat limiiegiever, the cases were
included for illustrative purposes. Therefore,cgirthe limitations mostly apply
to the external validity of the cases, the methogichl implications of these
limitations may be restricted.
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5.2 Analysis and comparison of the cases

A comparison of the cases shows that they shamitaisLean rhetoric; some
form of perceived outside threat creates a needhdcease efficiency. The
expected effects of Lean are also similar. Howew#ren reducing the level of
abstraction in the analysis, the variation acrb&s dases increases in terms of
how Lean is interpreted and operationalized. Tinesgase in variation does not,
however, seem to apply to implementation designhera it seems to be
relatively homogenous across the cases. This mapensurprising given that it
mostly conforms to classic project management nsodetl methods (Winter et
al., 2006).

Table 1 — Comparison of cases

Case1l| Case? Lase 4| Case 5

Local ideal

External threat

Value generation

Increased efficiency

Higher motivation

Improved working conditior

Systems thinking

LI JIOJIOIK JIOIK )

Influence of gurus (e.g., Liker)

oI JX JIeJIOIK 2K 2K )

L JIONK J

Customer satisfactic

Operationalization

Value stream mapping

©©®| O0eeeeee O
7]
@

Ole

5S

Standardization

e Olee

Just in time/Kanban

Setup time reduction

OlelOle e @
oo 0000

°
O

Visual management

Implementation

Values and culture

Improvement teams

Steering groups

Consultant support

( IO JK JX )
e Oleeo

Lean coordinators

Pilot projects

' JIO)

Education/courst

©e e O e e oo

Active ownership

oo I X I XX
OO ele|le® e e e

Ole®

Local adaptation of concept

O Low; ® Medium;® High
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When comparing these results to the models propbsediker (2004) and
Womack and Jones (2003), there are noticeable asities as well as
differences. Operationally, the studied cases seestly influenced by Womack
and Jones’ model, exemplified by the wide-rangisg af value stream mapping.
These results are similar to studies of commorstant approaches used in Lean
Healthcare and Lean applications in municipaliflesksinska, 2010; Mazzocato
et al., 2010; Brannmark, 2012; Arlbjgrn et al., 2D1Apart from value stream
mapping, there are few similarities between the cigdies. Even within similar
contexts there is substantial variation in the apenalization of Lean.

Both Liker (2004) and Womack and Jones (2003) shasenilar rhetoric. They
argue that Lean will create the most efficient migations, while simultaneously
providing better jobs and increased customer satisin. In fact, Womack et al.
(1991) argues that the widespread adoption of lve#ilead to a better world.
Clear traces of this rhetoric are evident in altleé included case studies, albeit
with some variation. For instance, in the case lé tational program
Produktionslyftet (case 1), the importance of industrial competiie&s is
stressed, whereas the importance of creating gobsl and sustainable work
systems are emphasized in the union case (cadéh&3e differences plausibly
reflect the different perspectives of the differstdkeholders, e.g., the unions
focus on working conditions. However, the commoantke is still a need for
increased efficiency although tlespoused reasorier this vary among the case
studies.

Consequently, based on the included case studietharcomparison to the most
popular Lean ideals, there are reasons to arguiehtdanain theme in these case
studies are organizations seeking ways to beconre eificient although for
differing reasons. Given the significant variation the operationalization of
Lean, the mere fact that they all label their cleapgpgrams as Lean tells us little
about their actual contents. Methodologically, thggiation has at least three
implications.

First, if we are to understand what these orgaiozatactuallydo as part of their

Lean programs, we need to describe the Lean intgores in much more detail.
Simply relying on the label Lean tells us little oalb the contents of the
interventions. This also applies to our understagdif the causal link between
Lean programs and specific effects on the studigdrozations.

Second, the large variation in the operationalwatof Lean implies that the
external validity could suffer in studies that lagkdetailed description of the
Lean interventions. Hence, more vague and genesaribtions of Lean that rely
on Lean principles or analogies (e.g. 'learningaoizgtions'; Hines et al., 2004)
— are not a viable research strategy for handlimg wtagueness of the Lean
concept. Conversely, a more rigorous methodologgluding detailed
descriptions of the context, implementation designgd operationalization of
Lean would arguably provide a more suitable stiatky doing research on
loosely defined concepts such as Lean.
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Third, the case studies also emphasized the neddtiwe research on mediating
factors for the impact of Lean programs. In theecatidies, there are large
contrasts in some of the contextual factors mertioabove in terms of the
initiators of the change program, the type of orgation, and type and degree of
participation in the change process. Previous etuduggest that these factors
may strongly affect the outcome of Lean change nanog. However, more
research is needed to evaluate their mediatinggttie
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