











System. As early as 1985, the impact of cell production on employees was already
being investigated (Huber and Hyer 1985). Later on, the focus of lean production
research shifted to technical practices. In spite of this shift of emphasis, authors do
not fail to point out that the lean system can only function efficiently if it is
supported by factors like organizational structure, organizational culture, changes in
employee and management roles and styles, new communication channels and
Human Resource Management practices. As regards these soft factors, however, they

rarely get any further than merely raising the issue or drawing anecdotic conclusions.

Even though Human Resource Management is a diverse field (Bakacsi et al.
2000), it is quite common in the Operations Management literature to talk about
Human Resource Management practices while actually referring to the work
organization practices of high performance work systems only. In this regard, my
thesis will be similar to Operations Management studies, and — in keeping with the

somewhat questionable tradition — use the two concepts as synonyms.

An indication of a close relation between lean production and HRM is that the
socio-technical approach to lean production has for long been present in the
literature, which is the very approach my research is built upon. According to this
approach, apart from the technical elements (technical subsystem), HRM practices
(socio subsystem) are also part of the lean production system (Shah and Ward

2003)." Figure 1 provides a summary of the line of thought we have followed so far.

! Despite significant differences between the two, a number of authors dealing with lean production
treat, in my opinion, the socio-technical approach and socio-technical theory as one and the same
thing. Without going into details, what I would like to emphasize here is that the goals associated with
the two concepts are different. According to the socio-technical approach, it is socio (HRM) and
technical (manufacturing) elements together that yield results, expressed in terms of business or
operational performance indicators. In socio-technical theory, the primary goal is to improve the
autonomy, independence and responsibility of the workforce — in addition to which the firm’s profit
might be an important aspect, as well. The comparison of lean production and socio-technical theory
is discussed by Niepcel and Molleman (1998), and MacDuffie (1995) touches upon the topic, as well.
For an overview and criticism of the two systems also see Moldasch and Weber (1998). With the
above in mind, my position is that the lean production system ought to be discussed applying the
socio-technical approach.



Figure 1. The connection of the present study with Operations Management and Human
Resource Management
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The socio-technical approach to lean production unites — theoretically — the best
practices of the two functions. Manufacturing — the technical subsystem — is built
upon process orientation, pull production, the just-in-time (JIT) principle, quality
management, maintenance or supplier and customer relationships. HRM — the socio
subsystem — is characterized by the practices of the high performance work system
(HPWS)z, e.g. involvement, teamwork, rotation, training, multi-skilled workers etc.
The structure of the socio-technical lean production system, as detailed above, is

shown in Figure 2.

* In addition to HPWS, the literature also uses several other terms: alternative work practices
(Gittleman, Horrigan, and Joyce 1998; Godard 2000), new practices of work organization (Cagliano et
al. 2011), high-involvement practices, high-commitment practices, HRM best practices (Legge 2006;
Pfeffer 1998; Pfeffer and Veiga 1999). My thesis uses the HPWS abbreviation. One should be aware,
nevertheless, that the phrase "THPWS’ implies a meaning that it does not necessarily carry (e.g.
Gittleman, Horrigan, and Joyce 1998), e.g. HPWS is not certain to further business performance,nor
to positively affect employee commitment or the employees themselves. This problem will be
discussed in Chapter 4.



Figure 2. Structure of the lean production system
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Beginning with the mid-1980s, numerous studies have looked into the role that

HRM practices have in lean production. These papers dealt with the
empirical investigation (can the presence of HPWS practices be verified?),

intensity of use (which HPWS practices are more characteristic for lean

production?), and
efficiency (do HPWS practices contribute to operational performance?)
of the HRM practices that appear in lean production.

Despite the increased interest observed during the last couple of decades (Forza
1996; Harrison and Storey 1996; MacDuffie 1995), large-sample studies have still
remained scarce to date (Birdi et al. 2008; de Menezes, Wood, and Gelade 2010;
Dabhilkar and Ahstrom 2013). Findings exhibit remarkable variance, too: some
suggest a very close relationship between the two subsystems, while others regard
the use and efficiency of HPWS practices in lean environments as debatable at best.
It remains unclear, furthermore, what the improved performance of lean producers
originates from: the technical elements, the socio elements or the two of them

together? My research is aimed at clarifying these questions and contradictions.

The focus of my large-sample study is to develop a better understanding of the

role that socio elements have in the lean system. With respect to previous research,



my work is original in the regard that it removes the assumption that the lean
system is context-independent. Operations Management researchers — sometimes
explicitly, but most of the time implicitly — consider the lean system to be a ,,closed
system”. Which in turn means that the context usually receives no attention at all: the
effects that external (e.g. business environment) and internal (e.g. strategic
goals, manufacturing characteristics) factors have on the lean system are
unknown. It needs to be clarified how the lean production system might be affected
by factors like the business environment, the age and size of the firm, its nationality,

culture, functional and strategic goals, the nature and complexity of its processes.

The focus of my thesis is the socio subsystem of the lean production system,
and its relation with manufacturing strategy goals. The manufacturing strategy
goal concept used in this thesis corresponds to the generic strategy approach of the
Operations Management literature (see Demeter 2000). The reason why doing away
with the context-independence of the lean system and examining the role of
(manufacturing) strategy goals appears promising is that the HRM literature suggests
that strategic goals may have a significant influence on HRM practices (including
HPWS practices, as well). That is, strategic goals affect the lean system through its

socio subsystem.

For the purposes of the present research, manufacturing strategy goals will be
assigned to the two sources of competitive advantage as identified by Porter (cost-
leadership, differentiation). In Operations Management, the manufacturing strategy
goals associated with these two sources of competitive advantage are, in analogy to
the Porter lan terms, referred to as cost-leader and differentiator manufacturing
strategy goals (Frohlich and Dixon 2001, Hallgren and Olhager 2009). Drawing from
Miller and Roth (1994), manufacturing strategy goals will be captured by means of
the plant’s order-winning criteria. (In the present dissertation, I will not always
specify the organizational level the strategic goals of which I am referring to, but
simply write ’strategic goals’ instead.) Corporate strategy has an extremely complex
conceptual background. As far as the present thesis is concerned, I do not intend to
discuss the concept in detail, nor to present its areas of decision-making (e.g.
industry positions). My research questions are based on the relation between the

sources of competitive advantage and manufacturing strategy goals.



Figure 3. Strategic goals and their presence in the organization — the framework applied in
the thesis
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Even if we limit our scope to the cost-leader and differentiator manufacturing
strategy goals only, there have been significant changes in their contents during the
last couple of decades (e.g. impact of the crisis). Therefore Research Question 1 of
my thesis aims at exploring how the cost-leader and differentiator
manufacturing strategy goals should be interpreted in the end of the 2000s,

based on our sample of manufacturing firms (Figure 4).

The relationship between the socio subsystem of the lean production system and
manufacturing strategy goals is the subject of Research Questions 2 and 3. I will
investigate on our subsample of lean manufacturers whether there is a

difference in...
Research Question 2: the use of HPWS practices

Research Question 3: the effect that HPWS practices have on operational

performance
by manufacturing strategy goal.

The research questions are represented by the gray horizontal ellipses in Figure 4.
I assume that it will be possible to identify the two manufacturing strategy
goals, and that the different manufacturing strategy goals will be accompanied
by differing configurations of the lean production system — and the HRM

system within — and differing operational performance effects.
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Figure 4. Structure of the lean production system and the research questions
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Why and how is the socio subsystem of the lean production system different

under differing manufacturing strategy goals? That question can be answered by

working along the various approaches to the relationship between strategic goals and

HRM practices, of which three will be presented here:

Best practice. This approach builds upon the assumption that it is the adaptation of

the best practices, i.e. HPWS practices, that leads to superior performance. The

impact of strategic goals and the business environment of the given firm is

marginal with respect to both the use of HPWS practices and their performance

effects (Huselid 1995). (in Operations Management e.g. Voss 1995.) The empirical

literature on lean production is dominated by the best practice approach. That is,
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distinguishing between lean producers by manufacturing strategy goal is of no
significance: each and every lean producer strives for the adaptation and
intensive use of HPWS practices. It is the aspiration to better understand the impact

of contextual factors that leads us to the other approaches.

Best fit. The approach assumes that it is only the HRM practices that correspond to
the source of competitive advantage at hand that positively contribute to operational
performance. It associates the different sources of competitive advantage with
different work organization practices: HPWS practices are highly compatible
with a differentiation strategy, but hardly or not at all compatible with cost-
leadership as the source of competitive advantage. The cost-leadership strategy is
associated with the traditional (a type of Taylorist) way of work organization. Which
gives rise to doubts about the use and the contribution to operational performance of

HPWS practices with regard to firms that are cost-leaders.

My literature review uncovered one single study that employs the best fit approach
and is directly related to modern production systems (Youndt et al. 1996). (With
respect to Operations Management, this approach resembles the strategic choice
paradigm, see Voss 1995. For a discussion of contingencies in Hungarian, see Dobak

(2006) and Dobak and Antal (2010)).

Synthesizing approach®. The synthesizing approach is the ,,combination” of the
former two approaches. It equates HRM practices with HPWS practices (best
practice) and underlines that competitive strategy does have an impact on HPWS
practices (best fit). According to this approach, differentiation is accompanied by
the intensive and efficient use of HPWS practices, while cost-leaders typically

make less intensive and less efficient use of them.

A number of studies included in my literature review seem to support the supposition

that this approach can actually be applied to the lean production system.

Figure 5 provides a summary of the above-mentioned approaches, highlighting
the HRM practices appearing in each approach and the assumed relationships
between the sources of competitive advantage and HRM practices. More than one

approach appears to justify the expectation that strategic goals might have an

3 The term *synthesizing approach’ was coined by myself, and it serves to distinguish this perspective
from the other two approaches. By this phrase, I wish to emphasize that it is focused on examining the
fit of best practices.
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important role in the socio subsystem of lean production: in comparison to lean
producers with a differentiation strategy, those with a cost-leadership strategy
make less intensive use of HPWS practices and the effect of HPWS practices on

operational performance is weaker for the latter group, as well.

Figure 5. The relationship between HRM practices and competitive strategy goals
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Originality and Value

The analysis of the relationship between (manufacturing) strategy and the lean
production system is indeed a current topic — one that has received scant attention,
nevertheless (Hines, Holweg, and Rich 2004). And this still is the case today, even
though several renowned researchers have called for increased efforts in recent
years’ mainstream lean literature (Batt 2007; Sakakibara et al. 1997; Shah and Ward
2003).* Thus it hardly comes as a surprise that strategy gets very little attention in the
socio-technical approach, as well. The focus I opted for is also closely related to the
trend observed in Operations Management research: the analysis of the relationship
between contextual factors (contingencies) and production concepts is becoming
more and more the center of attention (Matyusz 2012; Sousa and Voss 2001; Sousa

and Voss 2008).

* It is not always clear, however, what these authors mean by manufacturing strategy.
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The contribution of my research to the field of Operations Management, with

respect to the academic discourse on the lean production system, is manifold:

It takes a differentiated approach to lean producers. For the most part, Operations
Management studies compare lean producers to traditional producers or assess the
extent of application of the lean system. The present work only considers lean

producers, yet treats them in a differentiated fashion.

The linking of manufacturing strategy goals with the lean production system make

for a novel research framework.

It adds to the large-sample Operations Management studies that follow the socio-

technical approach to lean production.

It integrates the above three attributes. Whereas it is quite common in the HRM
literature to look into the effect that strategic goals have on HRM practices, I know
of no example where manufacturing strategy goals and the use and efficiency of

HRM practices have been investigated in a lean environment.

The findings do have practical implications, as well. Based on the answers to my
research questions, recommendations may be formulated as to which HPWS
practices, depending on the manufacturing strategy goal pursued, managers should

concentrate on developing.

Research Paradigm and Perspective

Operations Management — and the works dealing with lean production within —
basically employs the functionalist paradigm. The assumptions and methodology of
my thesis are rooted in functionalist logic. Apart from positioning itself, the present
dissertation will not discuss the characteristics of the different research paradigms’

(Burrel and Morgan 1979; Gelei 2006). The research questions will be investigated

> The word paradigm is used in different senses in different parts of the dissertation. This paragraph is
about research paradigms. Previously I mentioned manufacturing strategy paradigms, referring to the
set of assumptions based on which production becomes a coherent subsystem of the firm’s operation.
Later, when discussing the literature of lean production, the concept of paradigm will serve to describe
the fundamental differences between the traditional production system and the lean system. The
concept of paradigm bears completely different meanings in the different parts of the thesis.
Whichever individual paradigm concept we consider, however, it certainly has a much more narrow
focus than the definition used in theory of science as derived from Kuhn (2002).
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by testing hypotheses formulated on the basis of the literature review, i.e. I will

follow the deductive method (Babbie 2008; Vicsek 2006).

Work organization practices may be considered from a number of perspectives.
Dohse et al. (1985) classify studies dealing with Japanese work organization systems
(Toyotism) into four groups. The researchers either employ a
cultural,
human relations or
production control point of view, and there exists an
integrated explanatory approach, as well, to eliminate the deficiencies of the above-

mentioned three individual perspectives.

These research perspectives reflect the researcher’s choice from among the
mechanisms along which the lean system is organized. Operations Management —
and hence my thesis, too — applies the production control perspective. This research
perspective gives prominence to the technical dimension of process organization.
From a production control perspective, the lean system’s technical practices of
production constitute a hard’ element, while HRM practices are considered to be a

‘soft’ component.®

Structure of the Thesis

Having reviewed my research questions, research paradigm and research perspective,
the Introduction is concluded with an overview of the focal points of the literature

review and the dissertation’s structure.
The structure of the thesis is illustrated by Figure 6.

Chapter 1 of the dissertation introduces the lean production system. It provides
a brief overview of the main stages of development of lean management and of the
problems about the lean system’s interpretation. The proposed definition reflects the

socio-technical approach.

6 Nevertheless, the HRM practices that my thesis treats as a soft element are often depicted as a hard
factor in the HRM literature. It should suffice to recall that I assume HRM practices to be measurable.
This problem falls far beyond the scope of the present dissertation.
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Chapter 2 presents the theoretical model of the socio-technical approach to
the lean production system. The adapted theoretical model is called the concept of

the lean production system’s organizational logic.

From the body of research into the socio-technical system of lean production,
Chapter 3 discusses those works that examine the intensity and efficiency of use
of the HRM practices employed by lean producers. Even though these papers are
dominated by the best practice approach, the chapter devotes attention to authors’
conclusions concerning strategic goals, as well. Basically, this part of the thesis is a
detailed review of the large-sample empirical studies that cover both socio and

technical practices (and, in some cases, operational performance, as well).

The focus of Chapter 4 is HPWS practices — a central element of lean
production. It is a review of the part of Operations Management and HRM
literature that deals with the relationship between strategic goals and HPWS. Also,
Chapter 4 mentions in brief the external (environmental) factors that are often
brought up in connection with HRM practices, yet still represent the limitations of

my present work.

Chapter 5, based on Chapters 2, 3 and 4, identifies strategic goals’ potential
effects on the lean production system, and on its socio subsystem in particular. These
are used to formulate the research questions and the results I anticipate. A brief

introduction to the methodology is included, as well.

Chapter 6 gives an account of the survey used for my analyses. Drawing upon
previous research, a proposal is made for the operationalization of the technical and
work organization practices of the lean system, operational performance indicators
and manufacturing strategy goals. The characteristics of the sample used for the

analyses are discussed, as well, along with other methodological issues.

The empirical analyses, the methodology applied and the discussion are contained
in Chapter 7. Also, this is where, based on my findings pertaining to manufacturing

strategy goals, I formulate the hypotheses and identify the limitations of my research.

The thesis is concluded with a summary (Chapter 8).
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JIT as a production organization principle was also discussed — mainly by contrasting
it with the logic of the material requirement planning system — in the Hungarian
literature; see Nagy (1991). Several (teams of) experts dealt with the topic around

that time, yet it did not become widely known in the industrial sector of Hungary.

Lean production system: by the mid-1990s, interest in lean transformations had
become intense internationally. The period differed from the JIT era of the 1980s
under two important aspects: the previously prevailing approach of adapting just a
couple of practices was replaced by comprehensive, ,,program-wise” adaptation;
and lean production came to be applied by a much wider circle of firms®. The
lean production system transformed firms’ operation through strategic (Voros 2010)
and functional connections, and formalized frameworks. Work organization was a
topic of discussion, as well, as part of the organizational framework. It should be
noted, nevertheless, that what complex lean transformations often did was to simply
,re-label” the joint use of JIT, TQM, AMT (Advanced Manufacturing Technology)
and TPM (Total Productive Maintenance).

The lean system, as one to foster firms’ competitive capabilities (Kelemen 2009;
Koltai 2009; Vorosmarty 1999), had become the dominant strategy in production
system organization by the mid-1990s (Havas 1996; Karlsson and Ahlstrém 1996),
some authors even refer to it as the most influential paradigm’ in the field (Hines,
Holweg, and Rich 2004). As Kovacs (2004, p. 63) put it: ,,4 multitude of businesses
used Toyota’s production system as an example to build their own, whether they

admit it or not.”

Lean management: in line with the best practice approach, this period is
characterized by the gaining ground of lean principles (irrespective of organization,

context, strategy or industry). Two facets of the changes are of particular importance:

(1) From the manufacturing activities of mass producers, the lean system had started

to trickle down to processes of a complexity different from that of mass production,

¥ 1 did not manage to find any research findings that would support these two statement. Some latent
thoughts present in the literature do, however, suggest these two explanations, in my interpretation.
Especially given that they are also encountered in papers dealing with the extent of use of HPWS
practices (see Chapter 4).

? At an earlier point in the thesis, the term paradigm meant the research paradigm, i.e. a coherent
system of assumptions pertaining to the research. As already indicated there, paradigm stands for
something else when used in connection with lean production: it signals the lean system’s being
radically different from the traditional system.
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e.g. in the organization of services (Kovacs and Uden 2010), the knowledge industry
(Staats, Brunner, and Upton 2011), office tasks (Jenei, Losonci, and Demeter 2007;
Németh 2009; Swank 2003), logistics (Gelei and Nagy 2010; Reichhart and Holweg
2007), the public sector (Radnor et al. 2006) and health care (Jenei 2010a; Jenei
2011; Spear 2005; Toéth, Seres, and Fabian 2010). From the late 2000s on, this

»opening up” of the lean system has been particularly conspicuous.

(2) The relationship between the lean system and its organizational context, i.e.
between production and the remaining organizational functions, has gained in
significance, for instance it is not only the production processes that need to be
reconsidered, but the organization’s culture needs to be transformed, as well.
Another indication of the importance of organizational context is the frequent use of
the expression ’lean philosophy’ (Liker 2003; Liker and Hoseus 2008; Rozsa 2002;
Topar 2009). Hungarian authors, as well, underline the role of organizational culture,
for instance (Andriska 2004; Marosan 2003; Toarniczky et al. 2012). This interest in
organizational context and in issues related to the human factor makes for a favorable

atmosphere for studies employing the socio-technical approach.

The main stages of development of lean management are summarized in Figure

1.2.

Figure 1.2. Changes in the content of lean management
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Stage Period Most important contentual aspect

Evolution of the Toyota Production System

» The Beginnings” from 1940 Spread of modern quality management, Japanese (Toyota)
innovations
JIT era 1970-1980 Toyota’s production system is a complex management system,

yet firms’ practice puts the emphasis on developing the
material flow (e.g. JIT) and implementing certain tools.

concept 1990 automotive industry

Appearance of the lean 1988 and Krafcik (1988): lean designates the global top-performers of the

Womack et al. (1990): the lean concept acquires international fame;
its best practical implementation is Toyota’s production system

Lean production from the Lean production is the prominent production paradigm

between tools, organizational environment

1990s Appearance of program-like lean production systems, synergies

Lean management i : =
1990s, prominent Lean philosophy: lean company, that is, the organizational

from the mid
2000s lean’s principles, as well

The stages were delimited according to whether a new and dominant priority had
appeared in lean management. In Figure 1.2 we see the outlines of an organic
development process. Each stage made use of the preceding stages’ results: they
reinforced the preceding stage by contemplating its problems. That is, following
the appearance of the lean concept, the ,lean production system” stage strived to
figure out how a set of tools could be turned into a system to support business goals.
The ,,lean management” stage already looks beyond production and urges to reform
the entire (extended) firm. The last two stages coincide in their interpretation of the

lean tools and emphasis on the strategic perspective.

My research relies on works published during the 1990s and 2000s, during which
period the substance of lean production remained, to all intents and purposes,
unchanged. Notwithstanding lean management’s recent appearance in areas other
than production, it is still at large manufacturing firms that it is present in its most
comprehensive form. This is also the circle of businesses that — in accordance with

the relevant international trends — my research intends to survey.

1.2. Approaches To and the Content of the Lean Production
System
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Subchapter 1.1 paints a uniform picture of the lean production system, whereas in
fact the historical dimension of the picture is not quite that uniform. There have been
changes, especially during the 1990s, that gave rise to substantial, still-prevailing
contradictions. The present subchapter sheds light on three such topics: name,
content and Japanese origins. The discussion of these three items will unmistakably
clarify the lean production concept as it is used in the present thesis, and thus justify
the logic I relied on in selecting the literature to be reviewed (concerning both the

keywords and the time horizon).

Name. In the course of the last 20-30(-50) years, lean management has been referred
to in professional circles by the terms JIT, Toyota Production System and lean
management, sometimes even interchangeably (Schonberger 2007; Shah and Ward
2007).' Whereas at Toyota, TPS denoted the complex (production) management
system, JIT meant the implementation of the pull system in materials management
(Ohno 1988; Sugimori et al. 1977; Toyota's website)''. Despite the differences, the
»Western” JIT system of the 1970s and ’80s was — especially if employed
together with TQM and TPM - a close relative to TPS. According to our
present interpretation, both largely correspond to lean management. My thesis
embraces the same approach. This statement will have a particularly important

bearing on the identification of the body of literature to be reviewed.

The fact that the name of the lean system has repeatedly changed in the past raises a
number of questions concerning the future. Apparently, a name change is due every
10-15 years. The previous tendencies suggest that the appearance of a new name may
well be imminent. Attempts have, in fact, already been made, e.g. lean six sigma. We
also know that the reason behind each previous name change was the re-evaluation
of some false assumption about the underlying relationships (e.g. switch from JIT to
lean production; transition from lean production to lean management). The future
new name will probably reveal which of our current assumptions about lean

management are false.

1% Another way of resolving the confusion about the name might be to coin a new one: Harrison and
Storey (1996) refer to innovations in the production field collectively as ,,new wave manufacturing”. 1
believe however that it is useful to be clear about how the terminology has evolved. A less ambiguous
historical picture may actually render the findings of past studies utilizable.

" Toyota Production Sytem (2014)
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Content of lean management — tool set, philosophy, relation to other process
management systems. The variation in nomenclature foreshadows certain disputes
over the content. Everyday industrial practice provides numerous examples for the
uncertainties that the difficulty of defining lean management’s content give rise to.
That is how it can happen that (process) development programs of just any sort are
treated as lean-driven, whereas some of the reforms treated as non-lean may well be

in perfect harmony with the lean system.

There is no consensus among the academics researching the content of lean
management about the practices of lean production, and they are divided over
the ’tool set’ and ’philosophy’ approaches to the lean system, as well. Shah and

Ward (2007) suggest that opinions center about two viewpoints:

(1) the practical perspective focusing on the set of directly observable management
practices, tools and techniques (e.g. Li 2000; Shah and Ward 2003), which I also

refer to in the thesis as the tool set approach; and

(2) the philosophy perspective concerned with principles and comprehensive goals

(Spear and Bowen 1999; Womack and Jones 2003; 2009).

One representative of the tool set perspective is Schonberger (2007), who suggests
that deep down, all the global best practices have Japanese roots. He mentions
concepts like cost of quality, design for manufacturing and assembly, rotation/skill-
based pay, direct and activity based costing, total quality management and teamwork,
public recognition, reorganization, continuous replenishment and supplier-managed
inventory, lean production, six sigma and collaborative supply chain management.

The author stresses the implementation of the tools.

Hines et al. (2004) identify the strategic/philosophical level of lean
management with the five principles of general lean thinking (Womack and Jones
2003). To them lean production is the whole that encompasses all the parts, and not
just a central element as for Schonberger. They believe that it is manufacturing best
practices (e.g. JIT, kanban, six sigma, TQM) that translate the lean principles into
everyday practice. According to the philosophy approach, the strategic side and the

practical tool set of lean management continuously integrate the practices of
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Operations Management (and those of more general management areas and other

functions, as well).

As I see it, the lean tool set vs. lean philosophy ,,debate” in Operations
Management is currently dominated by the latter viewpoint. This perspective, as
well, attaches great significance to the tools, it is just that they ought to be part of a
management system/way of thinking and, hence, subordinated to its goals. The
philosophy perspective can be associated with the stream that urges the program-

wise implementation of lean management.

If we regard the lean system as an integrated production system (i.e. a broad
set of tools), then there is no discernible difference between the ’tool set’ and
the ’philosophy’ perspective — at least as far as the operationalization of practices is
concerned. Empirical findings confirm, too, that the long-term presence of a large
number of lean tools indicates the prevalence of the lean philosophy in the
organization (de Menezes, Wood, and Gelade 2010). The difference between the two
perspectives only becomes apparent if the focus is limited: lean implementations
limited to a few practices only (rapid improvements) are considered lean by the tool
set perspective, whereas the philosophy viewpoint does not regard them as lean
management. In such cases, the goals/principles/tools that would drive the firm

towards a complete lean transformation are missing.

My research takes the strategic/philosophic perspective. In addition to the
technical practices that originate from Japan, lean production also incorporates the
popular schemes (e.g. TQM, BPR, TPM, JIT, six sigma) and work organization

practices of the recent past.

The origin of the practices, Japanese roots, the embeddedness of the practices.
The cultural, political and institutional embeddedness of the Japanese management
system has been extensively researched both internationally (Special Issue of Journal
of Management Studies, Vol. 32, No. 6) and in Hungary. These factors may well
have had a significant impact on the evolution of the Japanese management system,
but their investigation nevertheless falls outside the scope of Operations

Management.
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By the 1990s, certain areas of the Japanese management system — among them its
production scheme — have established themselves as best practices: ,,...the new
paradigm of production and work organization does travel everywhere with the
Japanese” (Morris and Wilkinson 1995, p. 728). In the early 1990s, research into
manufacturing best practices still showed interest in Japanese companies. Yet this
interest was not directed at understanding the cultural effects but to use the Japanese
as a basis for comparison (with respect to operational performance, and the use of
technical and HRM practices). As a result of the best practice approach to lean
production, the Operations Management literature does not even truly aspire to
distinguish between practices by national origin, and understanding the impact that
embeddedness had on the evolution of any given practice is not in the forefront of

attention, either.

Globalization (production networks, outsourcing, subsidiaries, emerging markets)
has led to cultural and geographical considerations, and the various aspects of
internationality receiving more and more attention in Operations Management, as
well. Moyano-Fuentes and Sacristan-Diaz (2012) highlight the potential effects of
geographical context, economic status quo and socio-economic structures
specifically in connection with the lean system. However the studies they reviewed
had also been limited to examining the firms of a single country or comparing the
companies of just a few nations (regions). Whereas the findings on national values,
national cultures and economic and social structures might well enable us to get a

clearer picture of the global application (applicability) of the lean system.

In summary, it can be concluded that throughout its evolution lean management
has heavily drawn upon the practice of Japanese companies, and Toyota in particular.
Still, the appearance of the term ’lean’ constitutes an important milestone not only in
the system’s nomenclature, but in its content and in the extent of its application, as
well. Its broad set of tools covers the earlier concepts (JIT, TQM, TPM, AMT) and
also extends to work organization. At the same time it is also obvious that sustainable
success demands more than just the isolated implementation of the tools. The lean
system can only be successful if the realization of the principles is supported by the
program-wise adaptation of the tools, and if reforms are not limited to production

only, but all the other functions and the market relations (customer and supplier)
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must likewise be rethought. It is this spirit that the socio-technical approach and the

definition presented in the next subchapter reflect.

1.3. Definition of the Lean Production system

The Operations Management literature is not in agreement about either the definition
of lean production or its practices. My thesis relies on Shah and Ward’s (2007)

definition of lean production:

,,Lean production is an integrated socio-technical system whose main objective is
to eliminate waste by concurrently reducing or minimizing supplier, customer, and
internal variability” (Shah and Ward 2007, p. 791). Their findings evince that the
lean system is dominated by technical (management of external (customer and
supplier) context and internal processes) elements'”. The emphasis on the socio-
technical approach notwithstanding, their socio subsystem ,,only”” includes employee
involvement, which covers participation in problem solving and cross-training.> As
regards the definition, my dissertation embraces Shah and Ward’s (2007) proposal,
yet in identifying the socio practices of the lean production system, I draw upon other

works, as well (e.g. MacDuffie, 1995; McLachlin 1997; Lewis 2000).

Though definitely arbitrary, this choice of definition is justified by several factors:
(1) Shah and Ward’s research was not limited to merely defining the concept, but
they also investigated the practices of the lean production system by empirical
analyses; (2) it was based on the review of an extensive body of literature, with due
attention to other production systems (Toyota Production System, JIT and TQM); (3)
the definition underlines the socio-technical nature of lean production; (4) still today

it qualifies as the most comprehensive study on the topic.

A key concept in the definition is variability. The lean system attaches importance
to offering flexibility and variety to the customers, thus it is not the elimination of

these that the reduction of variability refers to. The aspiration to eliminate variability

2 Suppliers: supplier feedback, JIT supply chain, supplier development; Customers: customer
involvement; Internal processes: pull system, flow, quick changeover, controlled processes, preventive
maintenance, employee involvement.

13 This bias may be partially explained by operations management’s focus of interest. Researchers tend
to rely on previous research in identifying variables — which in this case was dominated by technical
attributes. That is, if a given practice has not appeared as part of the lean production system before,
then chances are it will not be able to make it into future studies, either.
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is connected with standards-based operation. Operating according to pre-defined
standards is an imperative in the lean system. Any deviation from the standard
requires intervention. It is the very existence of the standard that allows for the
deviation to be recognized; and if there is a deviation, its causes must be identified
and countermeasures implemented. Even the processes of identification and
correction are performed according to standards. The elimination of variability refers
to the standardization of processes/activities. The elimination of variability appears
in another context, as well, as it is a precondition to the third lean principle (third
principle, see Womack and Jones, 1996). The third lean principle is about the
elimination of wastes related to the variability of demand (unevenness=mura,

overburden=muri), for the lean system is incapable of handling demand fluctuations.

Chapter 1 has provided a general overview of the lean production system and
proposed a definition that is socio-technical in character. Chapter 2 will direct our
attention at the key role that work organization practices hold in the lean production

system.
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2. The Theoretical Model of the Lean Production System
- Its Structure and Practices

Chapter 2 comprises three parts. The first one (2.1) introduces the operating models
of the traditional and the lean organization. Subchapter 2.2 outlines, based on the
mainstream Operations Management literature, the structure of the lean production
system, and the relationship between socio and technical practices. The third part of
the chapter (2.3.) discusses the logic of the connection between the socio and the

technical subsystems.

2.1. The Traditional and the Lean Organization - General
Operating Models

Aoki (1990) compares the main attributes of traditional (H-mode) and Japanese (J-
mode) organizations. His ’Japanese organization’ may be equated with the lean

organization (Taira, 1996).

According to Aoki the operation of the two organizations differs in the mode of
intra-organizational coordination and under two further aspects (Figure 2.1). He
associates vertical coordination with the traditional organization, and horizontal
coordination with the Japanese firm. In the H-mode, the hierarchy acts to separate
design from implementation, and economies of specialization have an important role.
Such an organization has “built-in” measures (e.g. inventories, troubleshooting
specialist) in place to deal with unexpected events. Even in the best case scenario,
new information/knowledge can only be utilized in the next planning phase. The J-
mode relies on horizontal coordination and the sharing of on-site information. It is
able to flexibly handle new information and adjust the plans accordingly. This type
of coordination can only be efficient if the organization gives up specialization, and

concentrates on communication and development (people development, too) instead.

These characteristics have numerous implications for everyday operation. Aoki
points out, for example, that the two logics of operation differ in the way they

manage people and the workforce. Horizontal coordination and common learning
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wrely[.] on highly qualified and diligent blue-collar workers who have formed the
core of the work team” (p. 9). To communication skills, the ability to work together
with peers, problem solving skills, the knowledge of the process, rotation and the
incentive system that supports all these, he refers to as the pillars of work

organization.

Drawing from Aoki we may conclude that horizontal coordination and
information/knowledge sharing are two such characteristics of the lean organization
that increase the value of the worker and work organization. If applied to the
Operations Management literature, this train of thought implies that in the altered
organizational model, the socio and the technical subsystems need to be dealt with

together.

Figure 2.1. The traditional vs. the Japanese (lean) organization

H-mode (traditional) J-mode (Japanese, lean)
vertical mode of coordination horizontal

- hierarchical separation first main feature - horizontal coordination

between planning and between operating units

implemental operation

- economies of specialization second main feature - sharing of ex post on-site
information

1. prior planning by Consequences 1. prior planning only

specialized top-level units provides an indicative
framework for
implementation

2. prior plans frozen 2. prior plans may be

modified if new
information emerges in the
course of implementation

3. lower levels accountable 3. the realization of

for implementation organizational goals
demands inter-unit
coordination

4. a priori devices to cope 4. economies of

with random events (buffer specialization sacrificed,

inventories, specialists) time used for acquiring

information, and
communicating and
bargaining with each other
for coordination

5. generated knowledge 5. hardware, software and
used by the higher office people need to be

for the next round of developed

planning

Source: author’s own compilation based on Aoki (1990)
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2.2. The Structure of the Lean Production System

According to the socio-technical approach, a production system consists of a
technical and a socio subsystem, which in turn are comprised of practices. It is the
content of the individual practices and the relationship between the two subsystems’
practices that determines the type of the given production system. The lean system,
the traditional (Taylorian/Fordist) mass production system'* and agile production
(Gunasekaran, 1998; Gunasekaran et al, 2002; Sharifi are Zhang, 2001) are each a
type of production system. The thesis deals with the lean production system, using

the traditional mass production model as a point of reference.

The first step in describing the lean production system is to identify the practices
that make up the two subsystems. As already mentioned in the Introduction, both the

technical and the socio subsystem of lean production are related to best practices.

Concerning the technical subsystem, one needs to decide whether it is to only
include the tools that pertain to production in its narrow sense or the tools employed
in other areas of the value-creation process, as well. I will, based on what has been
said in Chapter 1, adopt the latter approach, i.e. consider the practices related to both
the input and the output side to be part of the technical subsystem. In this regard,
firms’ lean ,,maturity”, too, may be decisive. We may assume that it is the production
tools that provide the foundation for managing the firm’s external context. Compared
to the theoretical considerations, Figure 2.2 contains a simplification: [ will
deliberately ignore those practices of the technical subsystem of the lean production
system that extend beyond the boundaries of the firm. Similarly, it will be the
practices related to production/internal processes that the empirical part will

focus on.

The socio subsystem of the lean system — again according to the considerations

detailed in the Introduction and Chapter 1 — involves HPWS practices (Figure 2.2).

" It ought to be the subject of an entire separate research project to explore what traditional
production, traditional mass production and the Fordist or the Taylorian systems cover in operations
management. Apart from clarifying the content of these concepts, their relationships with each other
should be looked into, as well. Those concerned with the lean system usually regard them as
synonyms and use them to mean the opposite of the lean system, and it is used in this sense
throughout the thesis. As for now, I would just like to point out that the literature of lean production
tends to make the impression that there is such a thing as a universal and uniform mass production
system. Whereas in fact it might well be just as varied as the lean system. A more detailed discussion
of these systems is however not needed here, as it is only their difference under certain fundamental
aspects that has a bearing on the topic of the dissertation.
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In this regard, the literature is less clear about how far the application of the different
HRM practices is influenced by the firm’s lean ,,maturity”. Some suggest that certain
work organization practices follow, with a certain delay, the implementation of
production techniques, e.g. when the manufacturing strategy changes (Kinnie and
Staughton 1991) or for TQM (Banker et al. 1996); to Sweden, HRM practices had
arrived sooner than technical ones, see for example Dabhilkar and Ahlstrom (2013).
The issue of chronology is not, however, part of the subject of this thesis. Others
argue that in spite of the well-founded conceptual relationships between the technical
and the socio elements, ,,human factors carry a relatively minor weight” (Taylor et al.
2013, p. 3) among the variables used to measure the lean system. I intend to resolve
the problem of HRM practices’ operationalization by performing a thorough analysis

of the relevant empirical studies.

Figure 2.2. The lean production system — subsystems, practices, external and internal
context

Firm

Manufacturing Strategy Goals

_______________________
Technical subsystem: lean
production techniques supporting
internal processes

Operational
I—P Performance

practices

e el B ittt
(]
1
1
1
1
1
1
1
1
1
1
1
L

1
1
1
1
Socio subsystem: HPWS |
1
1
1
1
1

The practices of the lean production system form bundles, that is, they appear in
internally consistent groups (e.g. MacDuffie 1995; Shah and Ward 2007). In Figure
2.2 the bundles are represented by the grey ellipses in the subsystems’ boxes. The
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overlaps between these ellipses are meant to indicate that the practices are difficult to

unambiguously categorize into one subsystem/bundle or the other.

The joint use of the practices (or bundles) yields synergies that improve
performance. Performance can be interpreted along multiple dimensions (e.g.
financial, operational, employee-related). The lean literature suggests that it is
typically the indicators associated with Operations Management’s classic sources of
competitive advantage (cost, quality, timeliness, flexibility, reliability)'® that
improve. That is what the arrow joining operational performance and the lean

production system in Figure 2.2 refers to.

Aside from certain significant simplifications, this is the schematic framework of the
lean production system as outlined by the mainstream Operations Management
literature. It is this framework that Subchapter 2.3 endeavors to fill: to explain why

and how HPWS practices follow from the operational logic of the lean system.

2.3. Work Organization Practices of the Lean Production System -
Organizational Logic

MacDuffie (1995) presents the socio-technical approach to lean production based on
the organizational logic concept. According to the concept, lean (or in MacDuffie’s
wording: flexible) production inevitably leads to the alteration of work
organization practices. I enhanced MacDuffie’s concept drawing upon the work of
Liker (Liker 2003; 2008; Liker and Hoseus 2008). The concept corresponds to the
logic of Operations Management textbooks (Slack, Chambers, and Johnston 2010), is
in line with the observations of Womack et al. (1990), is also present in MacDuffie’s
later work (MacDuffie and Kochan 1995), and it is a logical continuation and
enhancement of Aoki’s (1990) models. As I have already mentioned before: it is
common practice in Operations Management to use traditional mass production as a

point of reference for discussing the lean production system.

Because of the potential for disruptions (e.g. fluctuations in demand, machine
downtime, supply issues) jeopardizing companies’ economies of scale, traditional

mass production operates with buffers. Buffers may take a number of different

15 See Wheelwright (1984), or for a more recent approach: Demeter (2010). I will refrain from adding
items other than strategic goals (e.g. growth, gaining market share etc.)
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forms. One of them is inventory, but it might also manifest itself as waiting time or
rejects. The reason why inventories are of particular importance is that they provide a
»safety net”. On the process level, that means that inventories separate the individual
steps of the system from each other. That is, each step of the process operates

independently of any problems that arise elsewhere in the system.

In the lean production system, buffers do not contribute to customer value
creation, and are hence treated as losses (waste). Buffers (wastes) in the system are
not only costly, but prone to conceal other problems, as well. High inventory levels
conceal defective parts, for example, and thus hinder flexible adaptation. JIT aims at
climinating wastes.'® In other words: JIT systems produce according to the
customer’s schedule and strive for a one-piece flow. The elimination of buffers
instantly brings previously concealed problems (e.g. defective parts, inflexible
responses) into the forefront. The impact of any problem is not limited to a single
part of the system any more, as the elimination of buffers acts to link up the steps.
Which means that any one problem affects the entire system. '7 The need to maintain
the continuous operation of the system (prevent downtime, eliminate buffers) calls

for the prompt resolution of problems.

Why the lean production system is said to have a different focus is that it relies on
problem solving and flexibility instead of buffers, which also has significant
implications for work organization. In Toyota’s system, problem solving — i.e.
laying the foundations for a stable system — is the highest priority for
production workers. Thus the key to problem solving in the lean production

system are workers.

As we have already mentioned, traditional mass production builds buffers to
overcome disruptions. Due to the independence that accompanies buffers, the

traditional system does not expect the worker to solve problems, to think. The worker

'® Economic papers use the concept of buffer in a more general sense. Balaton and Chikan (1988) also
list the workforce and capacity as a buffer, in addition to inventories. The present thesis applies the
term in its narrow sense, i.e. to mean inventories. If we were to use the tripartite concept, we could say
that the operation of the lean system relies on buffers other than inventories. The organizational logic
concept shows us how lean builds upon the workforce instead of inventories, and how that transforms
the way the organization operates. Regarding lean production, other authors also call attention to
capacity buffers. ,,Increased capacity is an inherent part of Toyota’s production system”, which is
explained by the close relationship between waiting time and capacity utilization (Voros, 2010, p.
249).

71t is hardly a coincidence that in addition to lean, fragile was also considered as an option when
naming the system (Krafcik 1988).
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is a replaceable element of the system, performing a task very limited in scope (and
highly specialized in nature). The high degree of specialization allows for short
training times and continuous operation, even if fluctuation is high. Wages and strict
supervision are used to keep performance at the desirable level.

In flexible production, the key element is the worker. It is through learning
and the development of workers’ skills, as opposed to building buffers, that the
system prepares for variability. The worker is only able to contribute to the detection
and resolution of problems if they are familiar with the process and capable of
analyzing the problem/process, as well. It is the decentralization of
responsibilities (i.e. not leaving quality control, maintenance, job specifications
and statistical process control to specialists exclusively) that provides the
opportunity for workers to directly encounter problems. Employee problem solving
requires their training to be extended: cross-training of workers; on-the-job training;
off-the-job training; fewer but broader job specifications; rotation; group problem

solving.

Such a system can align production with customer demand: is the demand high,
there are more workers, is it lower, then there are less workers or just one worker (or
none at all) working on the given line. A condition is that all members of the group
should strive to become familiar with all the work phases. Workers’ motivation
and compliance with Toyota’s principles (culture) is also influenced through

recruitment and the motivation (reward) system (Figure 2.3).

The utilization of workers’ knowledge presupposes the harmonization of
individual and corporate goals. In exchange for the extra effort expected of them,
workers expect more of the company, as well (reciprocity). Therefore the following
are also considered to be characteristics of the high performance work system:
security of employment; compensation that is partially contingent on
performance; reduction of status barriers between workers and managers.

Employee training is another manifestation of reciprocity.
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Figure 2.3. The organizational logic of the lean production system

Contribution to human
Process organization side resource management

e Learning and skills
development:
Flexible Elimination Immediate identification and
operation while of buffers solving of In the focus: resolution of quality
ensuring —5 (JTand —»  problems the worker | problems, knowledge
continuity one-piece- prioritized of process steps
flow) (rotation), extended
tasks
o Decentralization of
responsibilities
e Recruitment and
motivation
e Reciprocity — security
of employment,
motivation scheme,
equality

Source: based on MacDuffie (1995) and Liker (2003)

There is one more thing to be added to the above train of thought, which is
frequently left out of consideration and thus has given rise to many a
misunderstanding. One of the key elements of Toyota’s system is “all-inclusive”
standardization (Spear and Bowen 1999). Standardization requires a very disciplined
organization and the extensive monitoring of the employees. Paradoxically, it is
standardization that makes employee involvement (and continuous improvement,
too) possible. The involvement of employees occurs in a highly regulated fashion.
The workers have the task of fine-tuning the standards (eliminating variability in the

execution of work processes and creating new standards).

According to the organizational logic concept, the lean reorganization of
production processes necessarily involves the joint implementation of lean
production techniques and high performance work organization practices. The
concept is — though demonstrated by the example of a mass production environment

— a universal operating model.
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3. Human Resource Management Practices of the Lean
Production System

This chapter will commence by introducing the process of selecting the pieces of

literature that Chapters 3 and 4 rely on.

The multidisciplinary nature of the research problem necessitated the review of
the literature of both Operations Management and HRM. When ,,combining” two
branches of science, one is immediately faced with the problem that, with respect to
business performance, each discipline tends to investigate the effects of its ,,own”
practices. Lean’s technical elements we encounter, for the most part, in the
Operations Management literature, and HPWS practices in the HRM literature.
Researchers of one field will usually confirm that their ,,own” practices do —
positively — affect performance. The potential effects of another discipline’s practices
are rarely analyzed. Which rarity is particularly conspicuous in view of the tendency
to frequently underline their significance, as is the case with HRM practices in the
lean literature. Even the findings pertaining to the impact of each discipline’s ,,own”
practices might be hard to compare due to authors’ differing interpretations of the
concept of performance; in the literature of HPWS practices, for instance, financial,
HRM and operational indicators are equally popular topics (Hesketh and Fleetwood
2006; Huselid 1995; Lengnick-Hall et al. 2009).

In my quest for (empirical) papers to be reviewed I was guided by the following

criteria:

they should contribute to our understanding of the work organization system of lean
production, possibly even by focusing exclusively on HPWS practices (without ever

mentioning lean);

take a comprehensive approach to the socio subsystem of lean production (do not

examine a single HPWS practice only);

aid in clarifying the relationship between (manufacturing) strategy (goals) and lean

production (and its individual subsystems);

are based on questionnaire surveys of top management (for an overview see the

attached spreadsheet (worksheet *Details on the articles’) and Table 6.2);
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draw conclusions pertaining to operational performance.

The papers I review in the dissertation are comprehensive works dealing with
the lean system or modern production systems (TQM, JIT and TPM, for
example, appear as one integrated model) (Cua, McKone, and Schroeder 2001;
Flynn, Sakakibara, and Schroeder 1995). In consequence, pieces on AMT (Walton
and Susman 1987) or TQM (Bayo-Moriones and Merino-Diaz de Cerio 2001; Bou
and Beltran 2005; Jiménez-Jiménez and Martinez-Costa 2009; Schonberger 1994),
the latter of which has a socio subsystem similar to that of lean, are not included, and
neither is the socio side of the more general process management concept (Ittner and
Larcker 1997). The reason for this self-imposed limit is that the body of information
associated with any one of the modern process management systems, let alone all of
them combined, is vast. I would like to add though that the impact of strategic goals

is a neglected topic also in the part of the TQM literature that I am familiar with.

A consequence of the Operations Management perspective is that the literature
reviewed was almost exclusively of foreign origin. The majority of Hungarian
studies on industrial work organization (Bodis 1997a; 1997b; 2002; Fazekas et al.
1983; Kemény 1990) take a sociological and/or economic approach, though some of
them are closely related to the work organization innovations of the automotive
industry (mass production). Héthy and Mako (1981), for example, discuss the major
characteristics of mass production, human relations and the work organization
practices of Volvo’s Uddevalla plant. I have no knowledge of any empirical paper
from Hungary that would be relevant to our topic and take an Operations
Management perspective. Those works by Hungarian authors that regard HPWS
practices as organizational innovations — yet do not expressly deal with production —

were included in the review (see e.g. Losonci 2013).

The steps of the search performed under these ,limitations” are shown in Figure
3.1. I relied on the papers that I had already been aware of as a starting point.
Drawing from the bibliographies of these, I extended the list of relevant pieces of
literature. I also performed a systematic search in various databases, primarily
relying on that of EBSCO. The queries were run using the ,JIT/lean” and ,,human
resource practices/human resource management practices” keywords, and I limited
the search to leading Operations Management, HRM and general management

journals. I made my choices relying on my own experience and, in the case of the
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latter two disciplines, based on the rankings by ABS (Association of Business
Schools, Academic Journal Quality Guide). The bibliographies of the articles so

identified constituted a further extension to my list of potential sources.

The searches for my thesis proposal were performed on the 25th and 28th of
March 2011. On 17 July 2013, preceding the empirical analyses, I repeated the
search. The search process is discussed in detail in the document attached to the
thesis. It was by reading the abstract/introduction/conclusions or the entire text that I

decided whether and how a given article was relevant to my research.

Figure 3.1. The main pillars of my literature search

Relevant articles from previous studies
and the
bibliographies thereof

25 and 28 March 2011; 17 July 2013

+

Database search
Database: Ebscohost (Business Source Complete), Abi/Proquest (ABI/INFORM Global), March 2011

TR

Keywords: “lean production”, “just-in-time”, “human resource practices”, “human resource

management practices’’
Fields and journals: based on experience (operations management) and ABS Ranking (four grade
journals)
. Human Resource
Operations Management Management
Management
- Journal of Operations Human Relations - Academy of Management
Management (JOM) - Human Resource Review
- International Journal of Management - Academy of Management
Operations & Production - Industrial Relations Journal
Management (IJOPM) - British Journal of Industrial - Administrative Science
Management Quarterly
- Work, Employment and - Journal of Management
Society

My literature review is not exhaustive (e.g. Organization Studies was not included
in the systematic search), but the tendencies that characterize the Operations
Management research perspective are outlined clearly enough. Based on the cross-
references, I drew the conclusion that HRM-related findings had not really found

their way into lean/Operations Management research.

Chapter 3 commences with a general overview of the international and Hungarian

tendencies in lean management research (Subchapter 3.1.1). Next is the discussion of
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the relationship between lean production and human issues (Subchapter 3.1.2),

followed by that of HRM practices (Subchapter 3.2).

3.1. Research on Lean Management

3.1.1. International and Hungarian Tendencies in Lean
Management Research

Lean production is a relevant business practice: the number of lean
transformations has multiplied during the last two decades (Bruun and Mefford
2004), and its practices are now in widespread use (see e.g. Anand et al. 2009).
These tendencies are, however, less apparent in our immediate environment. It was a
mere ten years ago that the majority (above 60 percent) of companies in the Central
European region was found not to employ either lean production methods or a pull
system or six sigma (Deloitte & Touche 2002). In international comparison, the
firms operating in Hungary lag behind in the use of state-of-the-art production
practices (Demeter 2007) in general, and lag behind to an ever growing extent with

respect to the lean system in particular (Matyusz and Demeter 2010).

A clear sign of academic interest is the prominent position of lean
management research in leading Operations Management periodicals18 — as the
abundance of both articles and references implies (Slack, Lewis, and Bates 2004;
Pilkington and Fitzgerald 2006; Pilkington and Meredith 2009). An indication of
»current” interest is the 2007 special issue of JOM or Harvard Business Review’s
edited collection of articles from 2008. The topic was, nevertheless, even more
common during the 1980s and ’90s. To me it seems as if lean as a topic had
suffered a minute loss of popularity during the last one/two years in comparison to
the five/six year period before that — though I have no data to support that. A sign of
increased interest from the HRM field is the International Journal of Human

Resource Management’s plan to publish a lean special issue in 2013.

A remarkable phenomenon is that both conferences (e.g. the annual conferences
of the European Operations Management Association (EurOMA)) and leading

periodicals appear to be abandoning the production focus (Hasle et al 2012;

'8 JOM, IJOPM, Production and Operations Management (POM).
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Dabhilkar and Ahlstrom 2013; LaGanga 2011; Staats, Brunner, and Upton 2011).
Even ,,second-tier” academic journals reflect this same attitude (e.g. International
Journal of Lean Six Sigma from 2010; International Journal of Lean Enterprise
Research). It indicates a certain lack of sync between the practice and the academic
field that academics’ current interest lags behind the significance that practitioners
attach to the lean system today (Slack, Lewis, and Bates 2004). On a by note, the

situation may well have been the exact opposite during the 1980s and “90s.

In Hungary, both firms’ practice and academic interest lag behind Western — and
especially Anglo-Saxon — countries. Papers on lean management, empirical and
theoretical likewise, are published in Hungarian peer-reviewed periodicals in rather
limited numbers (Losonci, Demeter, and Jenei 2012; Kovacs and Rendesi 2014).
This “scarcity” is hardly, if at all, mitigated by also including articles written in
English in the count (Demeter and Matyusz 2011; Losonci, Demeter, and Jenei
2011). Articles published in Hungarian journals and periodicals (like Magyar
Mindség — approx. ,,Hungarian Quality”, Mindség and Megbizhatésadg — ,,Quality
and Reliability”, Logisztikai Hiradé — ,,Logistics News”, Supply Chain Monitor)
have an important role in the domestic professional and academic dialogue, yet they

are hardly more than an indication of interest.

There are, nonetheless, a number of factors that call for domestic research into the
topic. The international actors of the industries pioneering lean production (e.g.
automotive industry, electronics) have already established significant capacities in
Hungary (Veresegyhazi 2011) — and in the Central European region in general — and
the Central European region may well succeed in attracting further investments
(Szalavetz 2013). Its widening presence in lower levels of the supply chain, e.g. first-
and second-tier suppliers, heralds the further spread of lean production on a regional
level. The number of consulting firms, conferences and relevant websites may also
be considered an ,,indicator” that suggests that more and more Hungarian firms are
getting acquainted with lean management in one way or other. The contrast between
the picture painted by the aforementioned studies (Hungarian companies’ lagging
behind in the use of the lean system) vs. the growing circle of potentially affected
firms and the ,,buzz” observed in professional circles signals a curious contradiction.
What we are witnessing is, most probably, that Hungarian firms are lagging behind

in terms of organizational innovations, while at the very same time the ,,buzz” in
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professional circles is ahead of business practice. A commonplace remark still
worthy of noting here is to point out the innovation gap between multinational

corporations’ subsidiaries and their supply chains vs. the domestic SME sector.

The socio-technical approach to the lean system and its empirical research is
a novelty in the Hungarian literature, as well. Raising awareness of lean
management as a socio-technical system is particularly topical, as it seems common
knowledge in professional circles that in Hungary the lean system has been degraded
—1.e. reduced to a mere cost reduction technique — as a result of the economic crisis

(Jenei, Renczes, and Losonci 2012).

The domestic ,lean scarcity” is somewhat mitigated by the fact that modern
process management systems (e.g. TQM, six sigma, business process reengineering)
have had a long history in Hungary. Our quality management periodicals function as
a busy channel of idea exchange, and the field has its own national award and
qualification system. As concerns the empirical investigation of these systems from
an Operations Management perspective, the situation is quite similar to that of the
lean system (Katona 2004; Németh 1998a; 1998b; 2000; Pataki 2000; Salamon 2011;
Topar 2009; Tuczai 1997). In education, quality management gets more attention
than the lean system (Csath 2005; Demeter et al. 2008; Kovesi and Topar 2006;
Tenner and De Toro 1999). Experience from related events and conferences as well
as from business practice indicates that lean management may join the Hungarian
quality management scene (e.g. Magyar Mindség Konferencia, approx. ,,Hungarian
Quality Conference”) without further ado, without either of the two fields having to

surrender their individual images.

The interest shown by the academic field and international business practice
both confirm the topicality of lean management research. A circumstance that
promotes the socio-technical approach is the shift away from the technical focus that

had dominated lean research until recently.

3.1.2. Human Issues in Lean Management Research

It is a point of emphasis throughout the dissertation to point out that the key actor in
the lean production system is the worker. Hines et al. (2004) go even further and

suggest that in lean management the key to a sustainable competitive capabilities
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is the human factor. The present chapter introduces several human factor related

topics that are worthy of the lean literature’s attention.

The motivation for the scrutiny of issues related to the human factor is that the
problems and failures experienced during the implementation of the lean production
system, and performance improvements’ falling short of expectations are often
directly related to the human factor. With respect to the potential failure of lean
implementations, some authors direct our attention to infrastructural factors (e.g.
strategy, quality management etc.) (Ahmad, Schroeder, and Sinha 2003; Anand et al.
2009) and workforce-related challenges. Research findings highlight resistance from
the middle management, supervisors and workers (Emiliani and Stec 2005; LEI
2004), the problems associated with changing an organization’s culture, lack of
resources (e.g. for training), the lack of understanding and commitment from the
management’s side (Crawford, Blackstone Jr., and Cox 1988), and change

management issues (Koenigsaecker 2005; Womack and Jones 2003).

A number of issues have already been thoroughly discussed in earlier papers. In
the lean production system, the role of line managers (Lowe 1993) and the tasks of
the leadership both change (Spear 2004), and support from the management gains in
importance (Worley and Doolen 2006). Work organization is transformed, as well,
e.g. plant-level teamwork (Delbridge, Lowe, and Oliver 2000; Tranfield and Smith
2002) and cell production (Hyer, Brown, and Zimmerman 1999; Fraser, Harris, and
Luong 2007) gain ground, the compensation scheme (Karlsson and Ahlstrom 1995)
gets redesigned, and continuous improvement (Aoki 2008; Farris et al. 2009)
becomes important. Such an environment demands other competencies from the

employees (whatever their position in the hierarchy).

Putting all these elements together yields the conclusion that we ourselves, as
well, underlined in one of our earlier works (Losonci, Demeter, and Jenei 2010):
lean-driven transformations lead to changes in HRM similar in extent to those
affecting production. The result of the comprehensive organizational transformation
that accompanies lean production is a reformed structure and culture (Smeds
1994). According to Liker (2003; 2008) lean production presumes a learning

organizational culture.
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The literature also deals with more general and widely debated topics, like the
novelty of the lean system’s work organization practices or the impact that lean has

on the workers.

The novelty of the lean/modern production system’s work organization
practice has been assessed by many, and the resulting evaluations span a broad
spectrum (e.g. radically novel (Castells 2005; Drucker 1990; Hines, Holweg, and
Rich 2004), qualitative transformation (Adler 2007; Adler and Cole 1993; 1994),
neo-Fordist (Maké and Nemes 2002; Takeuchi, Osono, and Shimizu 2008), post-
Fordist (Dohse, Jiirgens, and Malsch 1985; Graham 1993; Mehri 2006; Skorstad
1994)). This is a conceptual dilemma concerning which a large number of lean
experts keep a rather significant yet unjustified distance from the Taylorian model
(e.g. Hines, Holweg, and Rich, 2004). Whereas numerous lean advocates point out

that Toyota’s system was built upon the foundations of the Taylorian system.

The ,,competing” views are similarly diverse with regard to the other topic, the
evaluation of the impact of the lean system on the workers, as well. The lean system
is by many believed to be, on merely anecdotic grounds, a better production system
(positive impact on the worker) than traditional production. The majority of those
having examined the effects of the lean production system on the workers report the
lack of the expected positive effects, or negative effects to be in excess of positive
ones, e.g. unchanged employee satisfaction (Batt and Appelbaum 1995; Brown and
Mitchell 1991; Jackson and Mullarkey 2000); increased stress, more health
complaints and injuries, overburden (Landsbergis, Cahill, and Schnall 1999; Murphy
and Sauter 2003; Sparham and Sung 2007; Berggren 1994; Brown and Mitchell
1991; Klein 1989; Mehri 2006; Parker 2003). Hasle et al. (2012) point out that as far
as simple manual assembly tasks are concerned, lean affects both the work
environment, and the workers’ health and wellbeing negatively. Given that the most
pivotal arguments of the criticisms directed at the lean production system concern its
negative impact on the employees (Hines, Holweg, and Rich 2004; Treville and
Antonakis 2006), the topic would surely deserve more attention and more large-
sample surveys (e.g. Parker 2003). Sadly, in Hungary the issue is made all the more
topical by the severe criticism that the working conditions observed at the Hungarian
plants of some electronics manufacturers — which frequently employ lean techniques

— provoked (Halaska, 2012; Perényi, Racz and Schipper, 2012).
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Until this point, I have presented the human issues of interest to us (spanning a
fairly broad set of areas) from an Operations Management point of view. Yet it is not
only Operations Management that is interested in the scrutiny of the relationship
between lean production and human resource related matters. Lean production,
closely related to the Japanese management system, contributed to the laying of
the foundations of several disciplines. As the apt phrasing of Harvard Business
Review’s 2008 publication ,,Manufacturing Excellence at Toyota” also suggests,
Toyota’s success comprises more than just the reform of the production system:
~Few companies have so consistently inspired management best practices as
Toyota.” Miles and Snow (1984) for instance highlight that one of the reasons for the
increased significance of HRM is the response to the Japanese challenge. It was not
only the production practices, but those of numerous other functions, as well, that
have made it from the management system of Japanese large enterprises (Marosi
1985; Moéczar 1987; Whitehill 1991) into global best practices: ,,the management
literature has characterized many of the human resource practices found in large
Japanese workplaces as best practice” (Ouchi cited in Doeringer, Evans-Klock, and
Terkla 1998, p. 171)." In addition to HRM practices, Japanese management also
influenced organizational culture (Bokor 2000), while lean management left an
impression on the literature of organizational learning (Dodgson 1993). Adler and
Cole (1993; 1994) consider New United Manufacturing Inc. (NUMMI), the joint
venture of Toyota and General Motors (GM), to be the archetype of organizational
learning. Cooperation with these very fields of science may be particularly fruitful
because the success of Japanese/lean companies had a key role in laying the

foundations of these disciplines.

The human issues outlined above give a good indication of the organizational
embeddedness of the lean production system. There is a great need for both the in-
depth investigation of individual well-focused issues (e.g. compensation and benefits
scheme) and the exploration of more general subjects (e.g. lean production and

organizational culture/learning). The only way Operations Management and the lean

' The authors consistently use the high-performance, Japanese-style workplace practices”
expression. For now, I will not discuss the practices that his term covered; what is worth mentioning,
however, is that from the set of practices then identified as part of the Japanese system, seniority has
since disappeared and lifetime employment has ,,reduced” to security of employment by now. These
changes can in themselves be interpreted as the adaptation of best practices.
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profession can benefit from such research efforts is by cooperating with the related

disciplines.

3.2. The Human Resource Management Practices of the Lean
Production System in Light of the Research Questions

Because of the radical effects of lean production, there are a multitude of facets of
the lean/human relationship that deserve attention. From among the many possible
influences, my thesis highlights a single small portion: work organization. The
changes in work organization practices do, nonetheless, affect the areas that are not
discussed here, e.g. practices that support involvement may facilitate the shaping of

the culture, the adjustment of managerial and employee attitudes/roles/competencies.

Subchapter 3.2 deals with the use of HRM practices (3.2.1) and HRM’s
contribution to operational performance (3.2.2) in a lean production environment.
Figure 3.2 illustrates that these two aspects are closely related to the soft side of the
lean system, and to other disciplines, as well. The dissertation does, even if only in
brief, also discuss these connections: positions its own narrow focus within lean
HRM research (3.1.2) and points out a number of items that lean-interested

professionals and academics may adopt from the HRM literature (Chapter 4).

Figure 3.2. The focal points of Chapter 3.2 and their relationship to other sections of the
dissertation (chapter number)

Human issues in HPWS practices
the lean in the operations
production management and
system HRM literature
(3.1.2) 4

The use of HRM practices in the lean production system (3.2.1)

The contribution of the lean production system’s HRM practices to
operational performance (3.2.2)
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The following chapters will leave the boundaries of the ,,closed” lean production
system behind and put emphasis on the influence of strategic goals. The dissertation
deals with two interpretations of strategic fit: one links the competitive capabilities
set out in the business strategy to the practices of the various functions, while the
other links manufacturing strategy goals (competitive priorities) to these practices.
Whichever we mean, we know very little about the strategic fit of lean production.
Batt (2007) concludes that the literature concentrates on the mutually complementary
roles of the two subsystems, whereas the relationship between the two subsystems
and strategy gets scant attention. Admittedly, the remaining influencing factors
would deserve more attention, as well, yet as for this present research, they represent
the limitations (like institution system (legislation, society, politics), unions, labor
market situation, industry-specific characteristics, national culture (Jackson and

Schuler 1995)).

The significance of the relationship between the lean system and strategic goals
can be best captured by the best fit and the synthesizing approaches. The
conceptual assumptions of these two approaches with respect to the lean production

system are:

given that HPWS practices are the practices of the socio subsystem of the lean

system, and
that strategic goals affect HPWS practices,

strategic goals may affect the lean system through the use and efficiency of

HPWS practices.

3.2.1. The Use of Human Resource Management Practices

I will define the Human Resource Management practices of lean production based on
conceptual considerations related to the organizational logic concept and on

empirical findings.

Conceptual considerations. The work organization of Toyotism employs

practices that support employee involvement and flexibility. With the elimination of

first-line management, certain managerial duties are delegated to the level of the
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workers (Drucker 1990; 2006). A condition for the smaller proportion of indirect
employees and the ,,reshuffling” of responsibilities is that Toyotism goes against the
further division of already narrow jobs, and trains multi-functional professionals
instead (Castells 2005). These changes demand a standard-based mode of operation,
that supports knowledge transfer (Adler and Cole 1993; 1994) and, for the sake of
reciprocity, employment stability. Modern manufacturing organizations are
furthermore permeated by further practices like job expansion and rotation, the
jidoka system (the workers is authorized to stop the line), teamwork (e.g. quality
circles), the appearance of temporary workers (Smith 1997). As for the direction of
the changes, Mako et al. (Makd, Illéssy, and Csizmadia 2008, p. 1079) add that ,,the

literature also refers to lean organizations as high performance work systems”.

Empirical findings. In empirical examinations of lean producers HRM practices,
it is typically traditional mass producers that serve as a point of reference. The
findings of the papers that take an Operations Management perspective do not

concur; I managed to identify three streams:

Relationship confirmed. In many cases, findings are in line with the theoretical
model of the lean production system (MacDuffie 1995; Oliver, Delbridge, and Lowe
1996; Power and Sohal 2000). Having analyzed an international database, we also
concluded that lean producers tend to make more extensive use of HPWS practices

(Losonci and Demeter 2010).

Certain HPWS practices highlighted. According to certain authors (Shah and
Ward 2007), it is only a small set of HPWS practices in which lean producers
outperform their non-lean counterparts. These HPWS practices are the ones
associated with key elements of the lean production system like problem solving

and involvement.

. Relationship ambiguous. Others point out that corporate reality is much more
colorful than the theoretical model. Lean producers often fail to surpass traditional
producers even in HPWS practices that are closely related to lean production (Forza

1996; Oliver et al. 1994).

A common characteristic of the works that belong to the first stream is that they
did not only compare the two extremes (non-lean vs. lean producers), but also

account for the intermediate stage (create a certain transitional state between the
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groups of traditional and lean producers).”® I believe that taking a more differentiated
approach to manufacturing firms may prevent numerous inconsistencies. It is well
possible that the degree of differentiation applied did have an impact on the findings

that one or the other paper arrived at.

Papers of the second type only associate a couple of work organization practices
with lean production (Birdi et al. 2008; de Menezes, Wood, and Gelade 2010). These
HPWS practices are then considered to be key elements of the lean system. What
raises a feeling of lack is that they fail to say anything about the HPWS practices that
are present in the theoretical model of the lean system yet ,missing” from their

studies.

The argument for the lack of a relationship (type 3) is an interesting one: they
state either that HPWS practices (Oliver et al. 1994) or that the technical practices of
lean production (de Menezes, Wood, and Gelade 2010) are in widespread use. That
is, they suggest that the very currency of the practices is what makes it impossible to
detect a relationship between production and HRM. Even though HPWS practices
are indeed widespread (Mako, Illéssy, and Csizmadia 2008; Valeyre et al. 2009a;
2009b), some studies suggest that this argument is not a very persuasive one (Mako
and Nemes 2002). For, even though the new, lean-based production model is
spreading dynamically,”' the Fordist system has conserved its significance in today’s
knowledge-based society, as well.?* In reality, however, it is a much more frequent

occurrence that lean producers ,,forget about” the HRM practices.

As is always the case when writing a summary, the comparison of previous
research findings presented me with serious difficulties in this case, as well. The
researchers scrutinized different industries (or countries), and had rather diverse
ideas about the technical and work organization practices of lean production. The
Excel file attached to the thesis details the process of comparing the studies. The

survey I rely on only allows for analyzing the application and the intensity of use of

* A more differentiated approach to firms is also present in other areas of lean research (Ahmed,
Tunc, and Montagno 1991). In my opinion, that was of benefit to them, as well, as it lead to less
ambiguous results and more justified conclusions.

! The main characteristics of the system are a great degree of independence (decentralization) and
working in a creative way.

2 This international survey, conducted in cooperation with Hungarian authors, developed various
models according to work organization practices, and it did not involve manufacturing firms only.
Technical practices were ignored in the study. My research looks into the integration of the technical
and socio subsystems.
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the individual HPWS practices. It gives no indication at all of the practices’ contents
or workers’ (and managers’) views on them. The papers I reviewed were not any

different in that respect, either.

Conceptual considerations seem to confirm that HPWS practices are — because of
their embeddedness in the lean production system — more frequently and more
intensively used by lean producers than by traditional mass producers.
Empirical works (questionnaire surveys) only partly support this relationship.
The ambiguity of empirical results certainly justify the investigation of the factors
influencing the relationship between lean production and HPWS. The empirical
surveys may be criticized for considering only a few of the HPWS practices

appearing in the organizational logic of lean production.

3.2.2. The Use of Human Resource Management Practices -
Relationship with Strategic Goals

Socio-technical empirical studies dealing with lean production rarely ever get to
the point of analyzing strategic goals (i.e. testing the best fit / synthesizing

approaches). Therefore it is the conclusions of
empirical studies,
conceptual considerations,

findings about the relationship between the technical practices of lean production and

manufacturing strategy, and
empirical works that make references to the topic, but do not investigate it directly

that are presented in this section. Under each category, there is ample ,,evidence” for

a relation between strategic goals and the lean system.

Empirical investigation of the best fit approach. In line with the best fit
approach, Snell and Dean (1992) pointed out already in the early 1990’s that
business goals do not necessarily — not even in advanced manufacturing
environments — justify the use of HPWS practices: .,...researchers still do not know

whether increased investment in human capital or different approaches (e.g.,
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scientific management, defunctionalization) might lead to higher performance”

(Snell and Dean Jr. 1992, p. 496).

This is the thought that served as a starting point for Youndt et al.’s (1996) article,
which was the only one out of the (lean-related) socio-technical literature I reviewed
that focused on the impact of manufacturing strategy goals. In accordance with the
best fit approach, the study associates cost advantage with the administrative,
and quality orientation with the human-capital-enhancing HR system. Table 3.1
shows the HRM practices they assigned to each competitive strategy. It is apparent
that the administrative system is in harmony with the traditional viewpoint, while the

human-capital-enhancing system employs HPWS practices.

Table 3.1. The relationship between strategic goals and HRM practices

Strategic goal Cost-leadership Differentiation (quality)

HRM practices Administrative HR system Human-capital-enhancing HR system

Labor is basically a commodity | Transition from manual work to knowledge work

- Recruitment based on manual | - Recruitment
ability - Recruitment based on professional (technical) and
- Training includes policies and | problem solving skills

procedures (i.e. general
information — and not the
methods that facilitate
outstanding performance) - Development and behavior-based performance
evaluation system

- Comprehensive training: including both
professional (technical) and problem solving skills

- Results-oriented performance
evaluation, time work, - Group incentives
individual incentives

- Low qualification, manual and development
work

Source: based on Youndt et al. (1996)

The study considered manufacturing firms. Though it is not explicitly stated,
competitive strategy can be assumed to determine, to a certain degree, manufacturing
strategy goals. This is supported by the fact that they associate differentiation with

TQM and quality management.” The researchers confirm the relationship between

* The authors do not only define quality orientation as a manufacturing strategy goal, but at the same
time associate it with the modern production system (quality management, TQM). They exclude the
use of TQM by companies that follow a cost-leadership strategy. Which, in my opinion, is one of the
key issues of the best-fit literature: it is unwilling to ,,detach” modern production practices from
quality-oriented strategic goals and the differentiation strategy. It does not even strive to link cost-
leadership goals with advanced production systems, or to explain why they cannot be adapted by that
circle of firms. One of the reasons might be that the classical best-fit works were written during the
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the human-capital-enhancing HR system and a quality-oriented strategy. They
also underline that even though it is the administrative HR system that would fit a

cost-leadership strategy, that is not what these firms follow.

Conceptual considerations. The organizational logic concept describes the lean
system as a ,,closed” system built upon best practices, where internal and external
organizational factors have no role at all. The literature has, however, repeatedly put
forward the suggestion that external and internal factor might have a significant

influence on lean organizations, as well.

According to Aoki (1990) the traditional and the Japanese organizations are efficient
in different environments. The H-mode may be more suitable in stable and extremely
changeable environments. In a stable environment, it is not worth to sacrifice the
economies of specialization, because the extra information and knowledge revealed
at the operational level cannot be reasonably expected to substantially contribute to
the design. The situation is similar in extremely volatile environments, where
decentralized alignment may lead to uncertain results. It is in an intermediate
environment that the J-mode, which can be equated with the lean organization, can
be effective: when the external environment is changing continuously, but not

drastically.

Figure 3.3. Traditional vs. lean organization — where do they function efficiently?

Traditional (H-mode) Lean (J-mode)
Under which market
Stable and extremely conditions (variety, Intermediate environment
volatile environment volatilily) does it constitute a
competitive advantage?

Source: author’s own compilation based on Aoki (1990)

Aoki suggested that by the *90s, most industries represented environments well-

suited for the J-mode. As typical examples, he named mass production by complex

1990s. The contradiction would certainly be resolved if we assumed the cost-leader company to be
contemplating a new competitive strategy (e.g. quality). Yet that would mean a strategy switch, which
is not part of my research topic.
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processes and the reduction of batch sizes (e.g. automotive industry).** As I will soon
show, it is primarily through process choice — with the focus on technical practices,

in particular — that the impact of the environment appears in the lean literature.

MacDuffie (1995), the creator of the organizational logic concept that my
dissertation follows, did not take environmental attributes into account, either.
MacDuffie is an advocate of the best practice approach and argues that it is because
of the differences between mass manufacturers and lean producers that he does not
concur with the best fit approach, e.g. with Arthur (1992).% There are significant
differences between the works of MacDuffie and Arthur. Arthur (1992) distinguished
between firms by strategic goals (cost-leader and differentiator), while MacDuffie
classified the members of a relatively homogenous circle of firms according to their
production practices (lean, non-lean and a transitional category in between the two).
MacDuffie limited his sample to mass-producing vehicle manufacturers, and did
not account for luxury car makers. MacDuffie also limited the set of HRM
practices: he only considered HRM practices that could be applied in any one of the
world’s countries. He examined the most homogenous production system possible.
MacDuffie’s findings may also be explained as follows: mass-producing motor
vehicle manufacturers are expected to deliver quality and be flexible. These
expectations can be best met by organizations that — among others — make more
extensive use of HPWS practices. That is, there is a pressure in the industry to adapt,
and it is the J-mode, instead of the H-mode, that suits the altered environment. That
is — in Legge’s (2006) interpretation —, MacDuffie’s research confirms the best fit
approach, as well: it investigates the practice of firms that operate successfully in a
changing environment. Legge (2006) believes the issues described above to be a
general problem with papers dealing with HPWS practices. Surveys are limited to
firms that operate in international markets, compete in quality and employ advanced
technologies. In such an environment, it can certainly be proved that companies
using no HPWS practices at all are lagging behind — for they have failed to

adequately react to expectations.

** We must not forget that a central element of the J-mode is the well-trained and laborious blue-collar
worker. Ensuring the continuous supply of such workforce is vital! By the *90s, the lack of blue-collar
workforce had become a serious obstacle to growth, e.g. Aoki (1990) and Cusumano (1994).

5 Arhur’s work takes the best fit approach; the paper is discussed in detail in Chapter 4.
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Sakakibara et al. (1997) call attention to the problems of interpreting the lean
production system as a best practice. The authors assign differing lean systems to the
different levels of Wheelwright and Hayes’s (1985) four-stage model of
manufacturing strategy. The stages of manufacturing strategy represent how
production contributes to the organization’s competitiveness. According to
Sakakibara et al. manufacturers in the 3" (where production might actively support
and strengthen the firm’s competitive position) and 4™ (where competitive strategy to
a significant extent depends on manufacturing competencies) stages can be said to
employ JIT.?® In Wheelwright and Hayes’s (1985) view, the most remarkable
difference between stages 3 and 4 is in the attitude towards human resources (Table
3.2). Stage 3 resembles the traditional model (command and control), while stage 4
is more like the HPWS model (teamwork, problem solving). Neither one of the two
articles deals with HRM practices in detail. (Unfortunately, the original article’s
discussion of the differences in Human Resource Management across the various
stages of manufacturing strategy is, too, confined to this same level of abstraction.)

Table 3.2. Alternative views on Human Resource Management in different manufacturing
strategy stages

Stages 1, 2 and 3: traditional, static Stage 4: broad potential, dynamic
,,command and control” learning
management of efforts management of attention
coordinating information problem-solving information
direct (supervisory) control indirect (system and values) control
process stability/worker independence process evolution/worker dependence

Source: Wheelwright and Hayes (1985, p. 104)

As it is apparent from Table 3.2, between the organizational logic concept of the
lean production system (including its HPWS practices) and the 31 stage of
manufacturing strategy (traditional model, command and control), there is an
irresolvable conflict: stage 3 proposes traditional work organization practices for JIT
environments, as well. The socio subsystem described in the conceptual model of the

lean production system is compatible only with the 4 stage of manufacturing

% This is a minor ,deviation” from Wheelwright and Hayes’s 1985 article on the stages of
manufacturing strategy, which associates JIT and Japanese corporations with the 4™ stage
(Wheelwright and Hayes 1985).
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development. The explanation for the 3rd and 4th stages of manufacturing

strategy both being associable with JIT is the best fit approach.

The lean organization can be successful in a rather specific type of environment: a
changing, but not drastically changing environment. The changing business
environment (quality and flexibility gaining in importance), thus, acts in favor of the
lean system, which underlines the significance of context. Moreover, there are
examples in both theoretical and empirical works where, in accordance with the best
fit approach, lean production is accompanied by traditional work organization. Based
on the reasoning of Sakakibara et al. two models of the lean system can be
distinguished: if our competitive advantage is to originate from production, then we
can count on the HRM practices of organizational logic; otherwise, it is the

traditional model of work organization that prevails, even in a lean environment.

The production process and the technical practices of the lean

production system — relationship with strategic goals. Given that empirical
papers applying the socio-technical approach are scarce, it surely would be
instructive to review the effects that the choice of production process has on the lean
system. The studies listed in Table 3.3 — based on Sousa and Voss (2008) — focus on

technical elements, for the most part.

A common point of these studies is that production processes are classified into
one of two extremes: job shop or mass production. According to the findings
(questionnaires and case studies, but no large-sample studies here, either) the
production process does affect lean production: the lean system can be adopted
anywhere, yet its use is to be expected to be broader in extent and more efficient
with complex processes and in mass production environments. Unfortunately,

these studies do not deal with either manufacturing strategy goals or HRM practices.
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Table 3.3. The impact of production process attributes on the lean production system

Author(s) | Research Factor examined Lean production elements Findings
methodology
Funk theoretical Logistical 1. plant equipment (assembly - the importance (i.e. the
(1995) complexity: lines, cells); 2. changeover time; | results it may yield) and
- number of 3. pull system; 4. inventory applicability of JIT (i.e. how
production steps reduction and supplier many and which of its tools
- number of parts | involvement in the resolution of | can be implemented) is
handled quality problems proportionate to the
logistical complexity of
processes
- also found a relationship
between logistical
complexity and the industry
- JIT is useful in moderately
complex (e.g. non-metal
industry) and highly
complex (e.g. high tech,
metal processing) industries
Hobbs case study In a job shop, 1. quality processes (tidying up, | - JIT provides numerous
(1994) characterized by: organized workplaces); 2. visual | advantages in job shop
- a wide variety of | control; 3. maintenance; 4. environments, as well, yet
discrete product changeover time; 5. cell results lag behind those
models and production; 6. flow; 7. kanban; observed in repetitive
- varying batch 8. commitment to quality; 9. environments
size employee involvement
White questionnaire | production 1. quality circles; 2. Total - JIT brings advantages
(1993) survey (USA, | process (at least Quality Management; 3. under any type of production
N=1035) 70 percent of focused factory; 4. Total process
sales related to the | Productive Maintenance; 5. - in comparison to other
given process): changeover times; 6. group processes, repetitive
- job shop technology; 7. balanced production processes tend to
- batch workload; 8. multiskilled use a larger number of JIT
- repetitive worker; 9. kanban; 10. JIT tools, with better results
- process system implementation
James- case study - large volume or | 1. integrated one-piece flow, - lean production is less
Moore mass producer small batches, JIT inventory; 2. | typical in the space industry
and (automotive finding the causes of faults - differences in lean
Gibbsons industry) instead of correcting the faults; | production are primarily due
(1997) - differentiated, 3. pull (instead of push) to dissimilar processes

small volume,

rarely repeated
products (civil
space industry)

production with balanced
demand; 4. flexible, team-
organized work, with
multiskilled workers and few
indirect employees; 5. active
involvement in the identification
of root causes; 6. close
integration and partnership from
the raw materials to the
consumer; 7. significantly
reduce overhead cost burden,
flat organization, simplify
information flow

If we acknowledge that process choice has an influence on the lean system, then

the product-process matrix (Hayes and Wheelwright 1979) may be of assistance in
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identifying the effects on work organization (Figure 3.4). In the product-process
matrix, which is based on trade-offs (Skinner 1969), programs that emphasize the
interdependence of competitive capabilities can be represented, as well, e.g. lean
(Hayes and Pisano 1994), JIT, TQM, CIM (computer integrated manufacturing),
mass customization (Ariss and Zhang 2002; Kucner 2008; Safizadeh et al. 1996).

Figure 3.4. The lean production system in the product-process matrix

Low volume — low High volume — high
Process life cycle standardization, one of | Multiple products, low | Few major products, standardization,
stage a kind volume higher volume commodity products

I

Jumbled flow (job
shop)

Opportunity
cost

II

Disconnected line flow
(batch)

I

Connected line flow
(assembly line)

v RS
Continuous flow Money ~ ~ hNY

out the ~ AR

window ~ \‘ e

\~-—

Source: Hayes and Wheelwright (1979), modified based on Kucner (2008) and Ariss and Zhang
(2002) L I T T

In the matrix in Figure 3.4, the diagonal represents matching product and
production process pairs (the diagonal denoted by the thick black line in Figure 3.4)
(e.g. Demeter 2010). Flexible systems have shifted the trade-off point from its
previous location on the diagonal to a new place. According to Ariss and Zhang
(2002), the previous diagonal resembled a broad corridor (thin black dashed line).

Kucner (2008) opined that lean firms expand the diagonal downwards, creating a
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parabola-like shape (thick black dashed line).?’ In Figure 3.4, firms’ path from
traditional mass production (point H in Figure 3.4) to lean production (C) can also be
traced. The lean company can produce a more diverse range of products (towards B),
while still preserving the advantages of ,,assembly line” production (towards A). The
resultant effect is represented by point C: large volume, wide product variety,

production organized into a process.

In addition to the process/product characteristics, work organization practices can
also be assigned to the product-process matrix (Table 3.3). The upper left corner of
the product-process matrix is characterized by highly qualified workers, general-
purpose tools and a low degree of automatization. Proceeding downwards and to the
right in the matrix, the degree of automatization increases, while employees’ level of
qualification decreases. In the last stage — i.e. continuous flow processes —, only a
few, but extremely highly qualified workers are needed because of the advanced

level of the technologies employed.*®

Table 3.3. Organizational characteristics of the production process types from the product-
process matrix

Job shop
Organizational Project Single-piece Batch Process system  Continuous flow
attributes production production process
Type of organization Entrepreneurial ~ Entrepreneurial - 5 Bureaucratic Bureaucratic
Level of qualif. req. High High _ > Low High
Nature of qualif. req. Technical Technical _— Manual Technical

Source: Demeter (1999, p. 46) based on (Hill 1991)

In traditional mass production (point H in Figure 3.4), the ,,quest” for economies

calls for Taylorian work organization (Table 3.3). The lean system pushes the

7 Because of the shift of the diagonal caused by the appearance of flexible systems, a deviation from
the original diagonal will not constitute money out the window / opportunity cost. What is more, if
flexible systems appear in certain industries, the firms that remain at the same place will find
themselves above/below the new diagonal. Such firms rely on unchanged processes, and therefore will
lag behind more competitive enterprises. The introduction of flexible systems into the product-process
matrix makes for an apt illustration of how firms adapting flexible systems can gain a competitive
edge in a given industry. Yet we can take a different approach to the whole process, as well: firms
employing flexible systems stay on the diagonal, their position remains unchanged. Those refraining
from the use of flexible systems gradually leave the diagonal behind. My thesis takes the former
approach: it is the firms with flexible production systems whose position changes.

*% This state is not contained in the original matrix (see Figure 3.4), only in its later versions.
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traditional mass producer towards flexible operation, that is, point C in Figure 3.4

also signifies a move away from Taylorian work organization.

Yet the contrast between traditional and lean mass producers is not the only thing
that the product-process matrix can be used to illustrate. Let us consider the fact that
a (lean or traditional) firm may occupy ,,any position” in the matrix. Depending on

its position (process chosen, volume):

the degree of the changes to be expected in work organization during the traditional-

to-lean transition will significantly vary;

the dissimilarities in work organization may be substantial even between two lean

companies!

It has been proven empirically that process choice affects technical practices.
Conceptually, it can also be shown that process choice has an influence on work
organization. Thus it can be concluded that in connection with the lean system,
decisions concerning firms’ manufacturing strategies deserve serious attention, for

they may influence the intensity and efficiency of use of some of lean’s practices.

Propositions concerning the conclusions of empirical studies.

Considerations (but only considerations!) emphasizing the significance of process

choice appear in large-sample surveys of the socio-technical type, as well.

Cua et al. (2001) regard the choice between processes matching small volume-
large variety vs. large volume-small variety configurations to be a type of
manufacturing strategy decision. Though the product-process matrix suggests that
these processes should be expected to differ in terms of HRM, too, the study does not
reach any conclusions in that regard. Oliver et al. (1994) point out the high level of
automatization that characterizes world-class manufacturers’ processes. It is known
that either the better performance or the higher level of automatization (observed at
world-class manufacturers) alone would justify a more extensive use of HRM
practices. The authors did not however detect a difference in terms of HRM

practices.
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Large-sample surveys on lean production only make references to the impact of
process choice on HRM practices. Thus they fail to reveal anything concerning either

the strength or the direction of such effects.

In summary, it can be concluded that the conceptual articles in the socio-technical
literature of lean production (modern production systems) do emphasize the changes
in the business environment, yet pay no attention to firms’ competitive strategies.
The empirical literature is, in accordance with the organizational logic concept,
dominated by the best practice approach, manufacturing strategy decisions and goals
are rarely ever mentioned (only in papers of a technical focus, if at all). The best fit
approach, which underlines lean producers’ differing preference of work
organization model, appears in conceptual (Sakakibara et al. 1997), as well as
empirical works (Youndt et al. 1996). These considerations indirectly support the

elaboration of my research problem.

3.2.3. The Effect of Human Resource Management Practices on
Operational Performance

The performance effect of the lean production system can be examined from two

perspectives:

(1) The operating mechanism of work organization practices viewpoint deals with
how work organization practices lead to performance improvements in the lean

system.

(2) The source of performance viewpoint seeks to answer whether it is the
technical and/or the socio sub-system that drives performance improvements in

the lean production system.

My research questions call for the more detailed discussion of the papers that
belong to the latter category. The works of the source of performance perspective
are, for a large part, the very same works as those covered in Subchapter 3.2.1.
Which is just logical: it is hardly possible to avoid looking into the lean production

system’s HRM practices if we are to analyze their performance effects.

61



1. Operating mechanism of work organization practices. Sparham and Sung
(2007) distinguish between two parties, neither of which dispute that lean work

organization improves business performance.

e According to the win-win camp, both the workers (e.g. better teamwork,
training, skills development, commitment etc.) and the organization (e.g.
improving productivity, profitability) benefit from the lean system.
Identification with the win-win camp (and the underlying chain of logic) is

often explicitly declared in Operations Management.

e The other camp believes the increase in work intensity to primarily

account for any performance improvement.

The opinions of the two camps suggest that these perspectives can be related to
the duality observed in the evaluation of the lean production system’s impact on the

workers.

I did not manage to find any empirical paper in the Operations Management
literature that would investigate this perspective with respect to lean production.
Ramsay et al. (2000) focused on the operating mechanisms of HRM best practices.
They concluded that the argumentation of neither the win-win camp (HPWS
practices), nor the second group (“labor process™) can be confirmed. The part of their
conclusion that lean researchers may find particularly interesting is the one that
challenges the win-win argument, which, as they pointed out, has by now been taken
over by the majority of managers (and the management literature) without any

criticism whatsoever.

2. Source of performance. Socio-technical works on lean production have come up

with a set of substantially different explanations:

The bundles of technical and work organization practices jointly (through their
alignment) and synergically contribute to operating performance (MacDuffie 1995;

Shah and Ward 2003; 2007).

It is the work organization practices alone that explain the results of modern
production practices. Numerous authors failed to find a connection between JIT
practices (Sakakibara et al. 1997) or production practices (Birdi et al. 2008;

Patterson, West, and Wall 2004) and performance. Performance improvements are to
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be attributed to infrastructural elements (Sakakibara et al. 1997), empowerment

(Birdi et al. 2008; Patterson, West, and Wall 2004) and training (Birdi et al. 2008).

Improving performance is the result of production practices. This is the standpoint
that is reflected in technically oriented lean studies, most of which only mention the
significance of HPWS practices in passing (Losonci 2008). Yet in their socio-
technical work, Oliver et al. (Oliver, Delbridge, and Lowe 1996) also concluded that
a clear relationship between work organization practices and performance does

not exist (e.g. teamwork has no influence on performance).

The literature does not question the lean system’s positive impact on operational
performance. In the literature of Operations Management — in accordance with the
best practice approach — it is a widely accepted view that technical and socio
practices jointly — synergically — improve performance. Analyses of the source of
this improvement, however, brought very diverse results. The effect of neither the
technical, nor the HRM practices is unambiguous. The findings lead us to believe

that technical elements alone cannot improve performance.

3.2.4. The Effect of Human Resource Management Practices on
Operational Performance - The Role of Strategic Goals

The majority of lean researchers — in line with the best practice approach — do not
pay attention to the relationship between strategic goals and operational performance.
Considerations related to the best fit or the synthesizing approach are only touched
upon. From amongst all the papers reviewed, only three have any bearing on

strategic goals.

Cua et al. (2001) point out that in modern production environments, from amongst
all the contextual factors, it is only the process type that has a significant effect on
performance. Low volume and a higher degree of customization lead to weaker
performance, while high volume and a lesser degree of customization results in
higher performance. Even though it might be assumed that process types are also

related to HRM practices, the authors do not discuss that aspect.

Birdi et al. (2008) deal with strategic goals when reviewing the limitations of their
research. They suggest that at innovative, niche-market producers, HRM practices

will have a more significant effect on performance than production practices. Both
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sets of practices will be important at companies that are interested in speed of
delivery and cost reduction. The authors do not investigate the issue, but merely
allude to potential performance effects. It is not perfectly clear, either, whether it is
the HRM practices considered in their study that they attribute such potential effects

to.

The best fit approach appears in the article of Youndt et al. (1996). According to
them, it is firms with quality-oriented strategies that use HRM practices in the
appropriate way. Cost-oriented strategic goals would be better served by the

administrative HRM system — firms, however, fail to take advantage of that.

Some authors examine the relationship between the existence/communication of a
strategy and performance in lean/JIT environments. Findings are ambiguous.
According to Sakakibara et al. (1997), strategy explains performance, while Ahmad
et al. (2003) conclude that from amongst all the infrastructural elements, strategy is
the only one that does not affect performance. My research deals with the strategic

goals followed, and does not cover strategy development and formalization.

In summary we may conclude that in researchers’ evaluations of the performance
effect of the lean production system’s HRM practices, manufacturing strategy goals
have a marginal role. The best fit (or the synthesizing) approach hardly ever appears
in the studies reviewed. Some works merely raise the issue (Birdi et al. 2008), while
some are empirical in character (Youndt et al. 1996). These considerations are
related to my research questions insofar as HRM practices associated with HPWS
are believed to function more efficiently at innovative firms, which follow
quality goals. Where such goals prevail, HRM practices may contribute to

performance to an even greater extent than production techniques do.
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3.3. Summary

Chapter 3 provided an overview of two of the focal points of socio-technical studies:

the intensity of use of HRM practices and their efficiency. The effects of the business

environment, and the firm’s competitive strategy (competitive capabilities) and

manufacturing strategy are considered, as well (Table 3.4).

Table 3.4. The business environment and strategic goals in studies dealing with the work
organization of the lean production system

Focal point

Main conclusion

Assessment of the
effect of strategic goals

Thoughts inspirational for
my research

Intensity of use

- Theoretical considerations

- It is a marginal issue

- Even among lean

of HRM practices | imply the extensive use of HPWS | in the best practice producers there might be
practices. literature, scant differences in work
- Empirical findings suggest that allusions only. organization.
lean producers: (1) make - The best fit approach - Ambiguous empirical
extensive use of HPWS practices; | appears both in findings.
(2) outperform others in problem | theoretical and L —
. . .. - Empirical investigation of
solving and involvement empirical context. =
e the best fit/synthesizing
practices; (3) use the same HRM aporoach ustified
practices as other types of PP Ju )
producer do.
HRM practices’ - The Operations Management - It is a marginal issue - Empirical investigation of
effect on literature primarily highlights the | in the best practice the best fit/synthesizing
operational synergies between technical and | literature, scant approach justified.
performance socio practices. allusions only.

- Technical elements alone can
most probably not improve
performance.

- The best fit approach
appears both in
theoretical and
empirical context.

- In quality-oriented/
innovative environments,
HRM practices’ effect may
even exceed that of
production techniques.

The literature is dominated by the best practice approach. There are hardly any

conclusions related to strategic goals, those tend to be mentioned in brief references

or conceptual considerations only. Some authors do, however, emphasize the

relationship between modern production systems and manufacturing strategies (or

strategic goals) (Snell and Dean 1992; Youndt et al. 1996), and call attention to the

role of the environment (Lewis 2000). The gist of the conceptual considerations

and the ambiguity of the empirical findings of the best practice stream suggest

that strategic goals may have an influence on the intensity of use and efficiency

of lean practices. In light of the above, researching the topic certainly appears

justified.
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4. Operations Management and Human Resource
Management Literature

Chapters 2 and 3 discussed the literature of the lean production system. The areas
with a gray background in the left-hand side of Figure 4.1 signify the focus of the
part of the literature review that we have covered so far. Though the research
questions could already be formulated based on what has been said so far, a review
of the relevant pieces of Operations Management and HRM literature will, in my

opinion, result in more well-founded questions (right-hand side of Figure 4.1).

Figure 4.1. The studies reviewed — literature, focus, approach

Chapters 2 and 3 Chapter 4
Lean production system - HPWS practices in the operations
socio-technical approach management and HRM literature

| Lean production
| system

[ Technical subsystem
1 . .
I | (technical practices of
I . . ;
| ! manufacturing) : Technical
1
| : processes that support
| ! external context and
I
1

work system (HPWS) work system (HPWS)

[Nt e i/ o %

A 4 A 4

| internal processes

| ,::__::__:__::__:__::__:__::I e Y __ |
i . | .

I : Socio subsystem 1 : Socio subsystem 1
| (human resource 1 | (human resource i

| I - I I - I

| | management practices): | I management practices): |

| high performance 1 : high performance 1

| ! | !

| [} : [} !

Operational Operational
performance performance
Dominant is the best practice Goal is to demonstrate, relying on the
approach, best fit and synthesizing best fit and synthesizing approaches
appear occasionally the effect of strategic goals

Chapter 4 involves sources that employ the best fit or the synthesizing approach to
link the intensity of use (Subchapter 4.1) and efficiency (Subchapter 4.2) of HPWS

practices to strategic objectives. Chapter 5 will provide a comprehensive summary of
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the present chapter and our previous conclusions about HPWS practices. Subchapter

4.3 identifies other factors that affect HPWS practices.

The literature review of Chapter 4 builds upon, for the most part, the articles
identified by my systematic literature search. I am aware that Chapter 4 might have
been built on a broader foundation of literature, yet I am convinced that I will still be
able to elaborate on the most important relationships to sufficient detail. The best
practice approach — which dominates the HRM literature, too — is not represented in

this chapter (Huselid 1995; Pfeffer 1998; Pfeffer and Veiga 1999).

Chapter 4 returns to the problem already discussed in the Introduction: the
differences between the business environment, the competitive capabilities that
support the business strategy and manufacturing strategy goals (competitive
priorities). The HRM literature is much more closely related to the Porterian sources
of competitive advantage (Porter 1980; 2006; Bartek-Lesi et al. 2007). However,
authors often assign different content/definitions/variables to the Porterian
categories. In this chapter, I will pay very close attention to which author uses which
concept. It was the inconsistent use of concepts that drove me to prefer, as I have
already mentioned, the expression ’strategic goals’, and to devote a separate section
to the typical operationalization of strategic goals in the Operations Management

field.

4.1. The Relationship Between Strategic Goals and HPWS
Practices

4.1.1. The Relationship Between Manufacturing Strategy Goals
and HPWS Practices - Operations Management Literature

I found two publications that deal with the relationship between manufacturing
(strategy) goals and the use of HRM practices. One is a theoretical paper that follows
the best fit approach, and the other is an empirical work that takes the synthesizing
approach. This also confirms that the emphasis that the Operations Management
literature attaches to HRM practices is out of proportion with the amount of research

into the topic.

The theoretical article of Santos (2000) follows the best fit approach, and

focuses on the relationship between manufacturing priorities (e.g. quality, delivery
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performance, flexibility and cost) and HRM practices. He worked on the assumption
that both the production and the human function aim at supporting the firm’s
competitive strategy. And the competitive strategy can be supported by integrating
the two functions into a coherent system that corresponds to the competitive
priorities of the manufacturing strategy. Santos clearly demonstrates that the cost
and the quality goals presume differing HRM systems. He defines the HRM
practices linked to the cost and quality goals drawing from Schuler and Jackson (see
Appendix 1). He associates the production of the firm that follows a quality goal with
the TQM system.

In their empirical work, Jayaram et al. (1999) seek to identify a relationship
between innovative HRM practices (senior management’s commitment,
communication of goals, employee training, cross-functional teams and general
HRM practices) and manufacturing performance (quality, flexibility, cost and time).
The article treats innovative HRM elements as best practices, and it explains the
differences in the extent of their use by manufacturing goals. Their findings confirm
that the different manufacturing goals are supported by differing HRM
practices, e.g. there are ,,HHRM practices that support cost-reduction” or ,,HRM
practices that support quality”. In other words: manufacturing goal-specific HRM
practices do exist (and they have a positive impact on operational performance).
Unfortunately, what the study fails to give any sort of guidance about is the content
of innovative HRM practices for different goals. Their questionnaire survey is of
particular interest because their respondents (N=57) are first-tier suppliers of the

,Big Three”*’, which suggests the widespread use of the lean production system.

Based on the above, the relationship between manufacturing strategy goals and HRM
practices of manufacturing firms definitely appears to be worth investigating. I can
use the central idea of these two articles to lay the groundwork for my research
questions: HPWS practices are probably used less extensively by firms that rely
on their cost advantage, and more extensively by those building upon quality

(differentiators).

2 A term used to refer to the three largest American car manufacturers, General Motors, Ford and
Chrysler.
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4.1.2. The Relationship Between Manufacturing Strategy Goals
and HPWS Practices - Human Resource Management
Literature

The relationship between strategic goals and HRM practices is one of the core
problems of the HRM literature (Batt 2007; Boxall 2007; Wall and Wood 2005).*
Accordingly, numerous authors have researched the topic since the late 1980’s, an
indication of which is the pronounced representation of the contrast between the best
practice and best fit approaches (Hesketh and Fleetwood 2006; Ramsay, Scholarios,
and Harley 2000). First I will discuss the best fit approach, and then switch to the

synthesizing approach.

4.1.2.1. Best Fit
The present subchapter provides an overview of those HPWS-related works in the

HRM literature that rely on the best fit approach.

Schuler and Jackson (1987) are the authors of one of the most frequently
referenced — theoretical, rather than empirical — studies. From amongst the HRM
practices dealt with in the paper, I will discuss the ones that support the (Porterian —
according to the authors) quality-enhancement and cost reduction strategies. With
the quality-enhancement strategy, they associate practices similar to those of
HPWS (see Appendix 1). It is this goal that they relate TQM and the employee
suggestion system to, with Toyota and Honda cited as good examples. The cost-
reduction strategy is accompanied by the strict monitoring of and strong control
over the employees. They add that their description cannot be considered normative,
for successful companies tend to pursue multiple strategic goals. Their study does
not, however, cover the challenges that such firms have to face with respect to HRM

practices.

Another classic is Arthur’s (1992) empirical research, which supports the
relationship between HRM and Porterian business strategies. In his argumentation
., the logic for the link between business strategies and industrial relations systems as
defined above stems from the differences in the uncertainty of production tasks
involved in the implementation of Cost Leadership and Differentiation business

strategies” (Arthur 1992, p. 490). He links the cost leadership business strategy —

3% Boxall (2007) provides a very good overview of all the other goals that might shape a firm’s HRM
strategy. My dissertation exclusively concentrates on strategic goals.
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associated with mass production — to cost reduction HRM strategies, and the
differentiation business strategy — associated with flexible specialization (wider
variety and smaller batches with a flexible technology) — to high commitment

HRM practices.

The widely known concept of Miles and Snow (1984)' also involves types that
bear close resemblance to the cost-leader and differentiator competitive capabilities.
As the authors put it ,,/a/lthough the language may be new — low-cost producer
(Defender), product differentiator (Prospector), focused operation or nichemanship
(Analyzer) — the overall strategic orientations are essentially the same” (Miles and
Snow 1984, p. 41-42). The quote above also shows that the strategic orientations
they defined are rather close to those used in my thesis. With respect to HRM
practices, Defenders and Prospectors exhibit all the differences discussed so far in

this chapter.

A number of prominent works from the 1980s and ’90s highlight the best fit
approach. In the mid-2000s, Legge (2006) already attaches importance to
emphasizing in her theoretical paper that the ,,soft” model (the Harvard School) of
HRM - that is, HRM as we know it today — is not the only one in existence. The
,s0ft” model has completely pushed the ,,hard” model of the Michigan school into
the background. Legge (2006) maintains that HRM and business strategy are closely
related in both models. The ,,soft” model assumes that humans are a valuable
resource, which becomes a source of competitive advantage on account of its
commitment and the adaptability of its competencies and performance.’”* Based on
the previous paragraphs of this subchapter, the ,,soft” model is a close relative to
the HRM practices of the differentiation strategy. The ,,hard” model suggests that
for the sake of cost minimization, employees ought to be managed in the same
rational, impersonal fashion as any other input. The ,,hard” model corresponds to
the HRM practices of the cost-leadership strategy. Based on empirical findings,
Legge links these models to industry characteristics. That is, the cornerstones of the

best fit approach are the characteristics of the industry:

3! Previously: Miles et al. (1978).

32 According to Bakacsi et al. (2000), the essence of HRM is that it regards humans as a valuable
resource of the firm instead of a cost factor. That is, the authors identify with the ,,soft” approach.
Accordingly, they interpret the ,,hard” approach to have been an earlier stage in the development of
HRM.
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The ,,soft” model prevails in (the few) sectors that are exposed to international
competition, employ advanced technologies and the products and/or services of
which compete in quality. It is also present in knowledge-based industries, in
organizations that pledge to the strategy of delivering high value-added products and

services.

Whenever a firm competes in labor-intensive, large-volume, low-cost industries,
reason dictates that it should, from a cost minimization perspective, regard its

employees as variable inputs, i.e. comply with the ,,hard” model.

A telling example of how much this duality can pervade the practice of
manufacturing firms is the case study of Wilkinson et al. (2001). Most of the
business environment attributes identified by Legge are present in the case, and all of
them contribute to there being significant differences between the work organization
practice of a Japanese electronics manufacturer and its Malay subsidiary. The Malay
company applies the intensification-driven model of lean production, which
model does not involve HPWS practices. The authors attribute the difference to
business strategies, which in turn are determined by the role the individual plants
have in the international division of labor®>. Firms operating in Japan relocate into
Malaysia those mature products of theirs that partake in a global price competition.
These are then manufactured with mass production methods, in a small number of
variations. In such an environment, the expectations to be met by workers’ skills are
rather low (e.g. very short cycle times, narrow jobs, trained to perform 2 or 3 tasks in
case someone is absent). High productivity is achieved through discipline (e.g. keep
to the cycle, presence, uniform). Other authors, too, question the best practice
approach and also that HPWS practices would be universally applicable (Wood and
Menezes 1998).

A number of empirical works support the best fit approach: HPWS practices are
associated with the competitive capability of differentiation, and traditional work
organization with cost-leadership. Studies often derive differences in HRM from

production tasks and quality management programs, which then again are in

33 The Japanese-Malay relation is, in certain regards, comparable to the role of the Hungarian
economy in the international division of labor. As the article also suggests, one’s position in the
international division of labor is closely related to business goals, technology and HRM.
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accordance with strategic goals. Lean has not, but TQM has received significant
attention from researchers.’* These findings also contribute to laying the groundwork

for my research, which takes the synthesizing approach.

4.1.2.2. Synthesizing Approach
This subchapter deals with those HPWS-related works in the HRM literature that opt

for the synthesizing approach.

The findings of these studies are remarkably diverse: the influence that strategic
goals have on the HPWS system is less significant and unambiguous than one would

anticipate conceptually.

Sanz-Valle et al. (1999) find no difference in recruitment and promotion by
strategic goal, but at the same time suggest significant differences in training (in
favor of quality-oriented and innovative firms), compensation (e.g. wages higher
than at cost-oriented firms, but lagging behind in incentives) and employee
participation (cost-oriented firms lagging behind remarkably). Guthrie et al. (2002)
find a moderate relationship between the differentiation strategy and HPWS
practices. They also point out that in a number of HRM practices there is no
difference between cost-leaders and differentiators (e.g. group-based pay), whereas
the disparity is quite pronounced in training/development. According to Bae and
Lawler (2000), the involvement-based HRM strategy is not certain to work out for
firms with a differentiation strategy. Ordiz-Fuertes and Fernandez-Sanchez (2003) do
not detect any difference according to strategy. The findings of the studies mentioned

above are summarized in Table 4.1.

** As I have already mentioned, because of the close association of TQM with the quality-oriented
strategy, not even passing references are made how cost-oriented firms might implement TQM. It
raises questions, however, whether the quality awareness of cost-oriented firms may bring about a
shift towards HPWS practices (and if so, which HPWS practices can be expected to appear). This
dilemma is rather hard to resolve in the best fit approach.
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Table 4.1. Relationship between strategic goals and HPWS practices — synthesizing

approach
Author / Competitive | More characteristic for | More characteristic for | No difference between
capability cost-leaders differentiators the two competitive
capabilities
Sanz-Valle et al. higher income training recruitment, promotion
(1999) . .
incentives

employee participation

Guthrie et al. (2002)

training and
development

group-based pay

Bae and Lawler (2000)

not certain that better in
any regard

Ordiz-Fuertes and
Fernandez-Sanchez

found no difference at
all

(2003)

Source: the articles referenced in the table itself

Empirical findings do not completely confirm the synthesizing approach. If in
anything, then it is in the areas of training and development that differentiators

have something of an edge over cost-leaders.””

The articles are focused on investigating the relationship between strategic goals
and HPWS practices — without any further connection with the organization, i.e.
ignoring both production and quality management. In which regard they
significantly differ from the works discussed in relation to the best fit approach. My
research involves the production field in the synthesizing approach, which is a

novelty in comparison to the papers reviewed.

4.2. The Effect of Strategic Goals on the Efficiency of HPWS
Practices

This subchapter reviews those conclusions of the articles discussed in Subchapter 4.1
that are related to operational performance. Because of the small number of relevant

articles, the Operations Management and HRM literatures will be dealt with together,

% In addition to works using two or three configurations, there are approaches, as well, that build upon
a larger number of configurations, e.g. Sheppeck and Militello (2000) define five configurations based
on their experience. Apart from quality and cost, they employ several further dimensions, which
renders comparison with works limited to two or three configurations only difficult. Which is the very
reason why I will not discuss these works in more detail. As a matter of fact, I did not find any more
such studies, either.
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whereas the subchapter will be divided into three sections: conceptual considerations,

anecdotal arguments and empirical findings.

Conceptual considerations. The conceptual considerations reflect the
assumptions of the best fit approach. Santos (2000) builds upon other articles on the
topic: what best serves a firm’s competitive strategy is if the production and HR
functions are joined into a coherent system according to the firm’s competitive
priorities. And the same idea in Legge’s (2006) words: the business strategies that

the ,,soft” and ,,hard” approaches to HRM can best contribute to are different.

Anecdotal works. This is the category that includes Schuler and Jackson’s (1987)
paper, which takes the best fit approach. The authors illustrate their conclusions by
examples. Their conclusions are not in complete agreement with conceptual
considerations, for they also point out that large corporations pursue more than one

strategic goal simultaneously.

Empirical works. The first one in the row of empirical works employing the best
fit approach is that of Arthur (1992). According to Arthur, for a cost-reduction
business strategy it is cost-reduction HRM practices, while for a differentiation
(flexible specialization) strategy, it is high commitment HRM practices that can
contribute to performance. Bae and Lawler (2000) distinguish between involvement-
based and traditional HRM strategies. Their findings are contradictory: while the
differentiation strategy does lead to better performance, it is far from certain that

these firms pursue an involvement-based HRM strategy.

There are only two studies, too, that employ the synthesizing approach. Guthrie et
al. (2002) establish that HPWS practices are particularly useful for firms with a
differentiation strategy, and less useful for cost-leaders. Jayaram et al. (1999)
underline that different manufacturing goals are supported by different innovative
HRM practices. They also point out that HRM practices that serve a certain purpose

may also support other goals.

All perspectives (conceptual, anecdotal, empirical) emphasize that the configuration
of work organization practices may also be influenced by the technology employed.

Even if some companies’ strategic goals concur, there may be conspicuous
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differences in the HRM practices they apply (see Subchapter 4.3). Chapter 5 will
provide a comprehensive summary of the present chapter and our previous

conclusions about HPWS practices.

4.3 Other Factors Affecting HPWS Practices

The present subchapter introduces factors — other than strategic goals — that may
have a significant influence on the use of HPWS practices. Despite the Operations
Management perspective of my research, it appears important to review these
factors, for they raise a number of dilemmas concerning the use of HPWS
practices that the lean literature seems prone to ignore. This is clearly indicated
by the fact that the majority of these studies do not even mention lean production.
The chapter presents these dilemmas, on the one hand, to make us aware of them

and, on the other hand, because they constitute the limitations of my research.
The chapter deals with four areas:

provides a rough overview of the disputes about HPWS practices (e.g. prevalence,

convergence/divergence) (Subchapter 4.3.1),
outlines Operations Management research into HPWS practices (Subchapter 4.3.2),

establishes whether the HRM literature regards the Japanese/lean system as an

explanation for the use of HPWS practices (Subchapter 4.3.3), and

finally, it discusses the relationship between technology and HPWS practices

(Subchapter 4.3.4).

4.3.1. Debated Issues About HPWS Practices

Prevalence of HPWS practices. In the mainstream HRM literature, HPWS practices
are considered to be best practices and globally present in business life. In the course
of the last two decades, however, various empirical studies have established that the
HPWS model is not widespread. Concerning the situation in Britain during the
1990s, Gittleman et al. (1998) write that only a few percent of all firms rely on
HPWS practices. The case is quite similar for the United States (Batt and Appelbaum
1995; Roche 1999). Much later, in the mid-2000s, Legge (2006) still maintains that
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the practices are not used by many. Methodological (Godard 2004; Hesketh and
Fleetwood 2006; Wall and Wood 2005), theoretical and empirical criticisms®® (Wall
and Wood 2005) of the studies also show that many find the scientific findings
pertaining to HPWS practices debatable. They question whether scientific results
indeed confirm the widespread use of HPWS practices, and whether they actually
evince the contribution to profitable operation thereof. Which suggests that Godard
and Delaney (1999) are quite justified in raising the rhetorical question: in light of

the advantages ascribed to HPWS practices, how can this be explained?

Convergence/divergence. The convergence/divergence debate is about the
convergence of and the differences between HRM practices. The argument only
concerning HPWS practices, country-specific HRM practices (if they — still — exist at
all) are not considered. Convergence/divergence may be influenced by differences
like country of origin or the impact of trade unions (Godard 2008). The dispute also
has geographical (cultural) region specific variants, and results are highly diverse
there, as well. The concepts global convergence (Pudelko and Harzing 2007) and a
regional convergence (e.g. developed countries, developing countries) also underline

international differences (Drost et al. 2002).

From amongst the many aspects of the convergence/divergence debate, I wish to
highlight the one that pertains to the country of origin of multinational corporations.
Poutsma et al. (2006) attribute explanatory power to country of origin, while
according to Pudelko and Harzing (2007), the impact of the country of origin may
exhibit significant differences by country: they propose that the effect is only
detectable with respect to American corporations — not for Japanese or German ones.
MacDuffie and Kochan (1995) also ascribe explanatory power to country of origin. It
is the country of origin effect that the authors suggest as an explanation for the
significant differences detected between the training policies of automotive assembly
plants. They also point out that the effect of the country of origin is mediated by
firms’ manufacturing strategies (i.e. the flexible manufacturing system). Their
findings suggest that production may have explanatory power relevant to the

convergence/divergence dispute, as well.

3% As of today, worries of a similar nature have not yet been voiced with regard to lean production,
whereas the socio-technical papers, which practically integrate the two areas, are often the target of
criticism from the HRM literature (e.g. methodology, conclusions drawn).
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Hungarian authors take a broader view in discussing the HRM challenges raised
by internationalization than the convergence/divergence dispute. They cover the
dilemmas appearing in international literature, but pay no attention to the production
function. Poéor (2006) underlines that Japanese and American firms tend to adjust to
local needs to a great degree. As an example of country of origin effect, Kovats
(2006) gives Japanese companies’ practice during the 1980s-"90s, i.e. that managers
from the home country always had a substantial role in running the subsidiaries. As
regards Anglo-Saxon corporations, he gives an account of the standardized,

bureaucratic and formalized framework they rely on.

The convergence/divergence dispute identifies a number of effects that may
influence HPWS practices. One of them is the country of origin effect. Despite the
production area receiving scant attention only, they might still aid in interpreting
research findings. Closely related to the convergence/divergence topic is culture,

which is the subject of the next subchapter.

4.3.2. Operations Management Research into HPWS Practices

Operations Management research into HPWS practices®’ are related to the
convergence/divergence debate, and the national/cultural dimension is part of the

discussion, as well.

Ahmad and Schroeder (2003) investigated the impact that country and industry
have on the pattern of HRM practices. In addition to the effect of industry, they also
detected differences according to nations. They established that at manufacturing
firms, performance-based compensation directly affects operational performance,
while all the other HRM practices only do so via employees’ commitment. Cagliano
et al. (2011) analyzed the relationship between new forms of work organization,
national culture and the level of economic development. In addition to culture, it
was the effect of company size that they found significant. Noar et al. (2010),
conducting their study in another context, also underline the influence of national and
organizational culture. They suggest that out of the two, organizational culture has

the greater impact.

37 The impact of the supply chain on work organization is discussed by e.g. Koulikoff-Souviron and
Harrison (2007), but that is not strictly relevant to our topic.
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Research findings imply that nationality/national culture/organizational
culture/industry affect the HRM practices of manufacturing firms. These factors
may constitute ,natural” barriers to the use and efficiency of HPWS practices.
Operations Management studies do not look into the effect of the lean system, nor

that of strategic goals.

4.3.3. The Impact of the Japanese/Lean System on HPWS
Practices - HRM Literature

It is the exception rather than the rule when a piece of HRM literature attributes
explanatory power to Japanese firms or lean production for the use of HPWS. The
studies I managed to uncover suggest a positive relationship: in the HRM literature,
the use of HPWS practices might be explained by the (lean) production system of

Japanese firms.

Wood (1996) regards the preparations for implementing the lean system as a
possible explanation for the more extensive use of HPWS practices at UK firms of a
Japanese origin. It is the role of quality management, among others, that Doeringer et
al. (1998) refer to when pointing out that the subsidiaries of Japanese corporations

are ahead of their American counterparts in terms of HPWS practices.

The above two papers show that production may well have an influence on HPWS
practices. They do not, however, deal with strategic goals, beyond establishing a

relationship between production/lean and HPWS.

If, in light of the above, we endeavor to answer why lean production is so rarely
mentioned in the HRM literature in connection with HPWS practices (use,
performance effect), there is one logical explanation that certainly comes to mind.
First of all, one needs to take into account what the literature of the lean production
system never misses to underline: human resources have a critical role in lean
techniques. From our overview of the HRM literature, it clearly transpires that lean
techniques merely constitute a technology, an ,,internal” contextual factor in the eyes
of HRM researchers. A technology the effects of which they hardly ever analyze.
Thus it appears reasonable to conclude that HRM is much more important to lean
production than vice versa. Having been made aware of this fact, lean experts ought
to become much more open-minded towards other fields. Though it might be an

indication of increased interest from the HRM profession that in 2013 there was a
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call for a special issue on lean production by The International Journal of Human

Resource Management.

4.3.4. The Impact of Technology on HPWS Practices

When reviewing the HRM literature, I have already mentioned that technology is a
factor that may significantly influence the relationship between strategic goals and

HRM practices.

According to Boxall (2007), technology may give rise to remarkable disparities in
HRM practices even if the strategic goal (e.g. cost-leadership) pursued is the same.
Labor-intensive manufacturers, who rely on technology to a smaller degree (low-
technology manufacturing) strive to keep their labor costs — a vital competitive factor
for them — at the lowest possible level. The corresponding HR strategy is presented

in the left-hand side column of Table 4.2.

Table 4.2. The impact of technology on Human Resource Management

Main characteristics of the
technology

Low technological level, often
labor-intensive, high volumes

High technological level or
highly capital-intensive,
workforce often small, but
comprised of specialists

Business strategy

cost-leadership

cost-leadership

Main attributes of Human
Resource Management

- this environment involves
competing in labor costs, thus
HR strategy is dominated by
the need to survive

- firms seek low-wage plants
that deliver high output levels
and acceptable quality

- the wages paid correspond to
the local labor market,
additional benefits or high
training expenditure are far
from typical

- due to the need to capitalize
on their technological edge,
firms HR strategies are based
on employee development and
motivation (helps achieve cost-
leadership)

- high wages, high qualification
model of workforce
management — both serve to
keep costs low

- investment into HPWS
becomes justifiable

Source: Boxall (2007, p. 48-68)

Capital-intensive technologies require different HRM practices, even if the

business strategy aims at cost-leadership. Firms that employ -capital-intensive

technologies are more likely to adapt HPWS practices, even if they pursue cost-

leadership (right-hand side column in Table 4.2).
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Walton’s (1985) call for attention to the relationship between HPWS practices and
technology came, however, much earlier. He examined continuous flow processes,
which demand a completely different type of employee (qualification, tasks,
headcount) than mass production does (see Chapter 3). He pointed out that
continuous flow processes and HPWS practices are a very good match. Boxall’s

conclusions, too, can be explained by the choice of process type.

Unfortunately, the researchers analyzing the impact of technology fail to say
anything as to how quality management programs that presume HPWS or the lean
production system could be linked to strategic goals. Their findings represent a finger
raised in warning that firms employing continuous flow processes need to be dealt

with separately in HRM research.

An earlier study I co-authored also looked into — in passing — the impact of
automatization. We observed that in a mass production environment (process
system), automatization may even lead to a decline in the qualification level
(Losonci, Demeter, and Jenei 2011), whereas the firm under scrutiny strived to
introduce the HPWS system as a preliminary to switching to the lean production
system. Which conveys the message that the HR management of mass producers

may even have to cope with the presence of conflicting incentives.

The use of HPWS practices may be significantly influenced by culture (country of
origin, destination country, organizational) and industry. These two are, at the same
time, factors that rarely ever receive due attention in Operations Management and the
portion of its literature on lean production. My research is limited to developing an
understanding of the relationship between lean production and strategic goals. The
investigation of these factors in a lean environment is left for future research. The

established models of culture research (e.g. GLOBE) are perfectly suited for the
purpose.
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5. Manufacturing Strategy Goals and the Lean
Production System - Research Questions and
Methodology

In the literature of lean production, there appears to be a need for research into the
factors that affect the lean production system. The present paper investigates the
relationship between manufacturing strategy goals and the socio subsystem on a
sample of lean producers. Manufacturing strategy goals are linked to competitive
priorities, of which two are discussed in detail: cost-leadership and differentiation.

The socio subsystem of the lean production system is built on HPWS practices.

In Operations Management, the two most widespread manufacturing strategy
goals have for long been cost-leadership and differentiation (Roth and Miller 1994;
Frohlich and Dixon 2001). Because of the varied operationalizations and the
continuously changing content (i.e. which combination of order-winning criteria they
are made up of) of manufacturing strategy goals, it is essential that my research
define the content of these two manufacturing strategy goals. This is particularly
important as the crisis might have left its mark on the sample my analysis relies on
(data collection in 2008 and 2009). I could not find a comprehensive analysis on
manufacturing strategy goals in the literature from the late 2000s and the period of

the crisis. Accordingly,

Research Question 1: How should the cost-leader and differentiator
manufacturing strategy goals be interpreted in the end of the 2000s, based on

our sample of manufacturing firms?

However, the analysis of manufacturing strategy goals not being the focus of my
research, the related literature review was of lesser priority. The literature of
manufacturing strategy goals will be reviewed in connection with operationalization

(Subchapter 6.2.4) and the interpretation of results (Subchapter 7.4.1).

Having answered Research Question 1, I will proceed to investigate on our

sample of lean manufacturers whether there is a difference in...

Research Question 2: the intensity of use of HPWS practices
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Research Question 3: the effect that HPWS practices have on operational

performance

by manufacturing strategy goal.

The conceptual considerations and empirical findings on which Research

Questions 2 and 3 rest can be summarized as follows:

The socio-technical literature of the lean production system is dominated by the
best practice approach. The literature rarely engages in the analysis of strategic
goals, even though several renowned research urge the investigation of the
relationship between lean production and strategy. A number of empirical works
failed to confirm that lean producers make more extensive use of HPWS practices.
There is no consensus, either, over the role HPWS practices have in improving
performance. Apart from these shortcomings of the empirical findings, numerous
conceptual considerations, as well, indicate that strategic goals may be of

significance.

The best fit approach associates HPWS practices with the differentiation
strategy. Whereas a wide spectrum of Operations Management and HRM papers
suggest that this dichotomy is still valid, the approach is represented in the lean
literature only conceptually (e.g. Sakakibara et al. 1997). Researchers link
differentiation to factors like uniqueness, TQM, quality management, flexible
specializations, wide variety, small batches, international competition, technology-
intensive processes, quality-based competition and high value-added. The
characteristics of cost-leaders, which pursue traditional work organization practices,
are low-cost production, large volumes, small variety and mass production. I
managed to find only one empirical study on modern production systems (Youndt et
al. 1996) the concept of which seems possible to apply to lean production. Many
empirical/anecdotal works support that cost-leaders employ traditional work
organization methods, which indirectly implies that HPWS practices carry less

weight in such organizations.

The synthesizing approach presumes that firms with a differentiation strategy
may be expected to make more intensive and efficient use of HPWS practices.

Operations Management research has provided scant evidence for this presumption
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(Jayaram, Droge, and Vickery 1999). The HRM literature, as well, suggests that the

influence of strategic goals is real, if limited in scope: differentiators are slightly

ahead in terms of training and development. HRM literature pays as good as no

attention at all to the potential impact of the production system/process.

The best fit and the synthesizing approaches agree that the use of HPWS

practices is only justified if the firm pursues a differentiation strategy. They

expect a cost-leadership strategy to be accompanied by different HRM practices —

i.e. they concur that HPWS practices are pushed into the background. Table 5.1

summarizes the relationship between the individual approaches and HPWS practices.

Table 5.1. The relationship between (the intensity of use and efficiency of) HRM practices

and strategic goals

Approach

Competitive capability

(competitive priority)

Best practice
(lean literature)

Best fit

Synthesizing
approach

Cost-leader

Assumptions
of approach

HPWS practices

Traditional model (close
to the Taylorian model)

more limited use of
HPWS practices

more extensive use

Differentiator HPWS practices of HPWS practices
- ambiguous
- dominant approach empirical findings:
PP - supported by empirical differentiators ahead
- numerous studies (one of them from in training and
conceptual the Operations development
.. considerations Management field) .
Findings from the - - one theoretical
. . suggest the usability . .
literature review - conceptual considerations | paper from the
of the other .
approaches - quality management and Operations
pp quatity geme Management field
. production present in HRM
- ambiguous

empirical findings

research

- no attention to
production in HRM
research

Literature

Operations
Management literature
dealing with lean
production
management

Operations Management and HRM literature

Another important conclusion from the literature review is that the relationship

between strategic goals and the use of HPWS practices is more widely discussed than

the effect of strategic goals on the efficiency of HPWS practices.
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Relying on the assumption of the synthesizing approach, we may expect HPWS
practices to have an important role in lean producers’ operation, irrespective of
the manufacturing strategy goal they pursue. My research questions and

expectations are the following (Figure 5.1):

Research Question 2: How do manufacturing strategy goals influence the
intensity of use of HPWS practices in a lean environment?
Expectation: Lean producers with a differentiation strategy make more intensive use

of HPWS practices than those with a cost-leadership strategy.

Research Question 3: How do manufacturing strategy goals affect the
contribution of HPWS practices to operational performance in a lean

environment?

Expectation: Lean producers with a differentiation strategy are more efficient in

using HPWS practices than those with a cost-leadership strategy.

My expectation is that in comparison to lean producers with a differentiation
strategy, lean producers pursuing a cost-leadership strategy use HPWS

practices less intensively and less efficiently.

Hypothesis testing is done using statistical methods and multivariate

statistical analyses.

As concerns Research Question 1, the two manufacturing strategy goals (cost-

leader and differentiator) will be defined by means of a cluster analysis.

Research Question 2 examines the intensity of use of HRM practices according to
manufacturing strategy goals. The intensity of use of HRM practices of the two
groups of lean producers — pursuing different manufacturing strategy goals — can be

compared using ANOVA analysis.

Research Question 3 investigates how HRM practices affect operational
performance indicators for differing manufacturing strategy goals in a lean
environment — or, in other words: the moderating effect of manufacturing strategy
goals. A moderator variable typically is ,,a qualitative [...] or quantitative [...]
variable that affects the direction and/or strength of the relation between an

independent or predictor variable and a dependent or criterion variable” (Baron and
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Kenny 1986 p. 1174). The moderating effect will first be analyzed using group
comparisons, and next I will also examine the interaction effect, particularly

widespread in works taking the contingency theory approach (Venkatraman 1989).

Figure 5.1. Research Questions — Intensity of use and efficiency of HPWS practices at lean
producers with differing manufacturing strategy goals

Competitive capabilities

Differentiator
manufacturing strategy goal

Cost-leader
manufacturing strategy goal

/Lean production I\
I
I
I
I
I
I
I
I
I
I

1. Identify the
contents of
manufacturing

[ strategy goals ﬁ— ————————
| | Lean production
system | system
______________________ 1 |
Technical subsystem Technical subsystem

(technical practices of

manufacturing): Technical

practices that support

(technical practices of

manufacturing): Technical

practices that support

external context and external context and

internal processes internal processes

______________________ .
i Socio subsystem (human i /\ : i Socio subsystem (human

' resource management ! 2. Compare | resource management

i practices): high :«_ the use of _IP; practices): high

! performance work system | I HRtM ! performance work system

i (HPWS) i | practices : . (HPWS)

1 ! 1

®

< HRM >
v practices’ v
Operational contribution to Operational
£ operational £
perrormance periormance
performance

Baron and Kenny (1986) maintain that viable analytic procedures differ by the
level of measurement of the independent and the moderator variables, and present
four potential methodologies. I will follow the considerations of Venkatraman
(1989), who outlines two possible ways of analysis: he distinguishes between

investigating the strength and the form of the moderating effect.
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Generally speaking, a precondition for analyzing moderating effects is that the
moderator and the predictor be of a similar level, i.e. no causal relation between the
two, both being independent variables. Another desirable condition is that the
moderator variable should not correlate with either the predictor or the dependent
variable. One should be very careful about multicollinearity (between the moderator

and predictor variables) when using the moderated regression analysis method.

Moderated regression analysis has been applied by a number of earlier studies. For
example, Youndt et al. (1996) relied on multiple strategic goals and Human Resource
Management systems per observational unit, all measured on continuous scales.
Dabhilkar and Ahlstrom (2013) also employed continuous scales for both STS and

lean production.

86



6. The Survey and its Variables

6.1. The IMSS Survey

The empirical part of my research relies on data from the International
Manufacturing Strategy Survey (IMSS). IMSS is an international research network
that aims at exploring the main attributes of manufacturing strategies, and studying
the implementation and the performance effects thereof. The network was brought to
life in 1992 as a joint initiative of London Business School and Chalmers University
of Technology. The administration of the survey is done by local research groups —
simultaneously in each round. Through the contribution of Krisztina Demeter and
Attila Chikén, researchers of the Department of Logistics and Supply Chain
Management (and its predecessors) at Corvinus University of Budapest, Hungary has

been part of the research project right from the start.

The questionnaire is filled in by the director of operations/manufacturing or an
employee of a similar position. The data in the survey also contain information about
the corporation itself, but for the most part they pertain to the business unit headed
by the manager in question. The majority of the variables are perceptual measures,
even though objective measures would be more desirable, e.g. ppm for evaluating

quality. The survey is based on self-reported data.

My research relies on data from the fifth round of IMSS. Matyusz (2012) and
Demeter (2000) both provide an overview of the survey itself, its execution and the
earlier rounds. IMSS involves manufacturing firms from the ISIC sectors 28-35. The
sample of the fifth round comprised 725 corporations (plants) from 21 countries.

Central Europe is represented by Hungary and Romania (Table 6.1).

The fifth round of IMSS, which was carried out in 2009/2010, and its results with
respect to Hungary are presented by Matyusz and Demeter (2010, 2011).
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Table 6.1. The fifth round of IMSS: countries and industries

The IMSS survey is well-suited for the analysis of each of my four target topics.
Data from the IMSS survey have been used in lean production, work organization
and manufacturing strategy research before. In order to support the above statement,

I would like to highlight some of the relevant papers published in international

Category A journals:

Demeter and Matyusz (2011) analyzed the relationship between lean production and

inventory turnover on the database of the fourth round of IMSS. Consequently, the

Country # of % Mafuffacturing # of
plants activity (ISIC) plants
1. |United States of 48 6.6% Manufacture of
America ) fabricated metal 242
2. |Belgium 36 5.0% products (28)
3. |Brazil 37 5.1% Manufacture of
4. |Denmark 18 2.5% machinery and 185
5. | South Korea 41 5.7% equipment (29)
6. |United Kingdom 30 4.1% Manufacturing of office,
7. |Estonia 27 3.7% accounting and 1
8. |Holland 51 7.0% computing machinery
9. [Ireland 6 0.8% (30)
10. | Japan 28 3.99%, Manufacture of
11.| Canada 19 2.6% electrical apparatus and 92
12.1China 59 8 1% machinery n.e.c. (31)
13.| Hungary 71 9.8% Manufacture of radio,
14. | Mexico 17 2.3% televisior} ar{d
15.] Germany 38 52% communlcatlon 42
16. | Ttaly 36 7 7% equipment and
17.[ Portugal 0 | 14% | (opparaws(3)
18.[Romania 31 43% Man}lfacture of medlcal,
19. [Spain 40 5 59, precision and optical 47
20| Switzerland 3 43% instruments, watches
21 | Taiwan 31 139 and clocks (33)
S Manufacture of motor
Total 725 100% vehicles, trailers and 52
semi-trailers (52)
Manufacture of other
transport equipment 34
(35)
Missing data 24
Total 725

questionnaire is suitable for identifying lean production techniques.
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Cagliano et al. (2011) looked into the new forms of work organization, relying on
data from the fourth round. Accordingly, the questionnaire is suitable for

identifying HPWS practices.

In the course of the last fifteen years, a number of studies on manufacturing strategy,
too, relied on the survey as a source of data (Crowe and Brennan 2007; da Silveira

and Sousa 2010; Demeter 2003; Frohlich and Dixon 2001). The questions are, thus,

suitable for identifying manufacturing strategy goals.

Their analysis being particularly common, 1 refrain from highlighting
performance indicators. There were no substantial changes between rounds 4 and 5

to the questions relevant to my research.

The questionnaire was designed to explore various aspects of the production
function. Accordingly, certain limitations apply to its use in in-depth analyses of
individual specialized topics. As far as operationalization is concerned, this means,
for instance, that there is only one question about maintenance, whereas a lean-
focused questionnaire may contain as many as 4 or 5 maintenance-related questions,
possibly even inquiring about the daily routine. As also evinced by the review of the
articles listed in Table 6.2 (attached spreadsheet, worksheet *Details on the articles’),
Operations Management researchers often resort to using lean management related
questions taken from a questionnaire of a more general character, which is exactly

what I intend to do.

6.2. Operationalization

De Menezes et al. (2010) establish that the practices researchers categorize as lean
techniques are often methods related to production, work organization, quality
management, logistics, supply chain, customer satisfaction, efficient delivery and
continuous improvement. Others point out that it differs from study to study which
ones of these practices and with what content are used to measure the lean
production system (Shah and Ward 2003). Drawing upon my review of the literature,
I propose the following clarification to the above statements: the specific problem
to be researched has a decisive influence on the set of variables (practices) used

to operationalize the lean production system.
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Adjusting the set of variables used to describe the lean production system to one’s
research focus raises some serious concerns. Technical practices tend to be over-
represented in Operations Management papers. Accordingly — and unfortunately —, it
is only with respect to research topics that rely on the socio-technical approach that
the assertion of de Menezes et al. (2010) holds true, according to which the use of the
lean system demands the integration of Operations Management and HRM practices.
Which is the very reason why I relied on the socio-technical literature in defining
the variables employed to capture the socio and technical practices of the lean
production system and the variables pertaining to operational performance

indicators.

The most important characteristics of the empirical literature used to define the
variables are summarized in Table 6.2, while a detailed overview is provided in the
attached spreadsheet, along with the description of the process of defining the
variables. Each worksheet presents one step of the process, a brief overview of which

follows below (Figure 6.1).

First, I classified the literature into three categories (Table 6.2). The first group
was comprised of large-sample empirical studies employing the socio-technical
approach (1-15). Apart from the ones listed here, I did not find any further works that
would belong to this group. It was these articles that I relied on in defining the
variables (technical practices, HRM practices, indicators of operational
performance). The second group contained two important theoretical papers (16-17),
whereas the third category was for socio-technical studies (18-20) that were not as
tightly focused on HRM issues as those in the first group, and were not necessarily

questionnaire surveys, either (e.g. Lewis 2000).

Groups 2 and 3 are meant to demonstrate the ,,theoretical validity” of the variables
derived from the articles in the first group. Any variables that were featured in some
article from groups 2 or 3, but did not appear in the first group were not used. In
consideration of Table 6.2, it can be seen that this did not lead to any variable being
omitted completely, one or two measurement alternatives per variable were affected

at most.

As a first step, in each article I identified the variables relevant to my research
questions (worksheet ’Square One’). I strived not to narrow down the spectra of
interpretation of the variables so identified. It was only the most closely related
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variables that I merged under a single name. Accordingly, supplier-related or lean

production practices, for instance, were listed with the names used in the respective

source studies.

Figure 6.1. Definition of the variables

Step Action performed Details
1 Identification and classification of relevant socio-technical Table 6.2,
papers: empirical and theoretical works spreadsheet
2 Listing one by one all variables from the articles that are spreadsheet,
relevant to the research questions, e.g. 44 lean production worksheet
techniques, 49 HR elements Square One
3 Forming groups from the variables, e.g. assigning the 44 spreadsheet,
lean production techniques to suppliers, customers, worksheet
internal techniques, maintenance, quality etc. Refine/1
. . . . spreadsheet,
4 Stepwise merging of the variables of similar contents worksheets
through further iterations, highlighting the most frequently "Refine/2’,
appearing variables *Variables kept’
’Aggregation’
5 Defining the variables used in the socio-technical Table 6.2,
literature spreadsheet,
worksheet
"Table’

The next step was to merge practices of similar contents and assign them to a

more abstract category (worksheet ’Refine/1’). For instance, the practices that
captured the various dimensions of supplier relations were combined into a single
category. Another category was comprised of lean production techniques

(maintenance, production, quality).

Based on the likeness between certain variables, I performed further iterations to
merge similar practices and indicators (worksheets "Refine/2’ and *Variables kept’) —
like the various practices of training, employee involvement or compensation policy.
Table 6.2 shows the final result of the merging process, listing the dimensions of lean
production and operational performance indicators in an ,aggregate” form
(worksheets ’Aggregation’ and ’Table’). The original variables from the source
articles may be interpreted as alternatives for measuring the ,,aggregate” dimension.

Beyond each ,,aggregate” variable, there is a multitude of such alternatives and a
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wide range of differing interpretations. Table 6.2 endeavors to present this diversity

in a perspicuous fashion.

As Table 6.2 evinces that the technical practices of significance are, in addition
to the internally-oriented ones, those related to supplier and customer relations.
Concerning the external context, it was information sharing, quality, partnership and
JIT that were found to have an important role. From amongst the usual internal
practices, lean production techniques and quality-related programs were dominant.
Maintenance, in contrast, was less popular. Product design and production planning
appear several times, as well — even though the theoretical articles did not attribute
important roles to them. The frequent appearance of product design stems from
several research projects having linked the lean/JIT system to modern production
systems (including AMT). Today AMT does not typically qualify as lean
management any more, therefore the product design variable will be omitted from

my empirical analyses.

The order of importance is less clear with respect to HRM practices. Training,
recruitment, decentralization and quality, and teamwork are among the most
frequently investigated elements. Conceptual considerations imply that some further
variables (job enhancement, income, hierarchy, communication) also constitute
important elements of the HPWS system, yet these were less frequently represented
in the studies considered. It was one of the HRM practices, too, the

operationalization of which I found to be the most varied (income).

Operational performance indicators were classified into four groups. The
indicators featured in the studies are those related to the well-known set of
competitive capabilities: quality, cost, time and flexibility. Table 6.2 shows that not

all of the studies dealt with this topic.

The difficulty experienced in assigning some of the practices to one specific
subsystem follows from the very modus operandi of the lean system. It implies a
close relation between the practices identified that decentralization and quality, and
teamwork and quality often appeared together. Quality circles may belong to either
the technical part of production organization, or work organization (the spreadsheet
reveals which author decided for which). For the purposes of my research, quality

circles are considered a work organization practice.
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The articles used also associate a host of other factors with lean production —
communication characteristics, managerial behavior, strategic directions or HR
»performance variables” (like absence) etc. These I only recorded at the outset, but
did not use them in deriving the variables, for they are not closely related to either

lean production techniques or HRM practices.

It was at the time of writing the final version of my thesis that I encountered the
work of Dabhilkar and Ahlstrom (2013) (article nr. 15 in Table 6.2). The article fits
well into the structure 1 devised. It is only listed in the spreadsheet on the

worksheets ’Refine 1°, ’Refine 2° and *Table’.

I will now proceed to identify in the questionnaire of the fifth round of IMSS the

variables that correspond to the ones listed in the first column of Table 6.2.
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Table 6.2. Operationalization of the variables in earlier studies

Socio-technical approach - HRM focus (or significant Th.e o Lean.
emphasis on HRM) retical production
P (STS) (STS)

1 2 3 456789 10 11 12 13 14 15 (16 17|18 19 20
Technical practices
Supplier relations (JIT, supplier development, quality [y x x X X X X X X X X X
assurance, long-term partnership)
Customer relations (JIT, customer involvement, long- X X X X X X X X X
term partnership)
Internal practices
Production techniques (JIT, cell, kanban, flow, XX X XXXXXX X X X ¥ x xlx xlx x <
changeover)
Quality (TQM, continuous improvement, quality XX X XXX XX X X X X X x
improvement programs)
Maintenance (TPM) XX X X X X X [ X X X X
Design (CAD, CAM, CIM) X X X X X X X X X
Production planning (accuracy) X X X X X
HRM practices
Decentralization (involvement, autonomy) X XXX X X X X X X
Quality (quality circles, employee suggestion system) X X X X X X | X X
Job enhancement, rotation, job enlargement (e.g. X X X X X X X
maintenance, ordering, SPC)
Training (e.g. skills, problem solving) X X X X X XX X X X X X X
Recruitment X X X X X XX X X X X
Teamwork X X XX X X X X X |[X X|X X
Communication (feedback, quality feedback) X X X X X X | X X
Hierarchy X X
Compensation (knowledge-based, performance X X X X x | x

evaluation, both individual- and team-level)
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Theo- Lean
retical production
(STS) (STS)

Socio-technical approach - HRM focus (or significant emphasis on
HRM)

1 2 3 4 5 6 7 &8 9 10 11 12 13 14 15|16 17 |18 19 20

Operational performance

indicators

Quality (e.g. conformance, rejects) X X X X X X X
Cost (production cost) X X X X
Flexibility (volume, variety) X X

Time (e.g. delivery performance, lead time) X X X X X X
Productivity X X X X X X X X

Source: (1) Ahmed et al. (1991); (2) Snell and Dean (1992); (3) Oliver et al. (1994); (4) Forza (1996); (5) MacDuffie (1995); (6) Oliver et al. (1996);

(7) Youndt et al. (1996); (8) Power and Sohal (2000); (9) Snell et al. (2000); (10) Cua et al. (2001); (11) Ahmad et al. (2003); (12) Patterson et al. (2004);
(13) Birdi et al. (2008); (14) de Menezes et al. (2010); (15) Dabhilkar and Ahlstrom (2013); (16) Sugimori et al. (1977); (17) Huber and Brown (1991);
(18) Lewis (2000); (19) Shah and Ward (2003); (20) Shah and Ward (2007)
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6.2.1. Lean Production Techniques

For the sake of simplicity, in the subsequent analyses I will only use a certain subset
of those practices of lean production that are directly connected to internal processes.
Product design and production planning, though internally-oriented, will not be
considered, and neither will the external context (supplier, customer relations)
altogether. The simplification — which does not affect HRM practices (i.e. the focus
of my research) at all — will probably render the analyses less difficult by reducing
the number of lean production related variables. As evinced by Table 6.2, such
procedure is not without precedent (Youndt et al., 1996; Power and Sohal, 2000;
Dabhilkar and Ahlstrom, 2013).

Table 6.3 shows that each classic lean production technique (pull production,
process focus, cells), as well as quality (TQM, quality circles) and maintenance

(TPM) are covered by the questionnaire, with a couple of questions each.

Table 6.3. Operationalization of internal lean production practices in the IMSS questionnaire

Internal lean Corresponding question in the IMSS questionnaire
practices (nr. of the question)
(PC4) Indicate degree of the following action programs undertaken
. in the last three years. 1 —none; 5 — high
Production . . .
. (b) Restructuring manufacturing processes and layout to obtain
techniques (JIT, cell, S . or
process focus and streamlining (e.g. reorganize plant-within-a-
kanban, flow, -
changeover) plant; cellular layout)
(¢) Undertaking actions to implement pull production (e.g.
reducing batches, setup time, using kanban systems)
Quality (TOM, (Q2a) Indicate the effort put into implementing the following action
continuous programs in the last three years. 1 —none; 5 — high
improvement, quality | Quality improvement and control (e.g. TQM programs, six sigma
improvement projects, quality circles)
programs)
(Q2b) Indicate the effort put into implementing the following action
. programs in the last three years. 1 —none; 5 — high
Maintenance (TPM) Improving equipment productivity (e.g. TPM (Total Productive
Maintenance) programs)

Note: the expression hereinafter used to refer to the given question (variable) is underlined and

printed in bold type
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6.2.2. Human Resource Management Practices

I strived to involve the broadest possible range of the HRM practices appearing in

socio-technical works — to all intents and purposes: HPWS system elements — in the

dissertation. Table 6.4 shows that the IMSS questionnaire features questions about a

large number of HRM practices: decentralization, quality, changes to jobs, training,

teamwork, hierarchy and compensation are all addressed with one or two questions

each.

Table 6.4. Operationalization of the practices of lean’s socio subsystem in the IMSS

questionnaire

Corresponding question in the IMSS questionnaire

HRM practices .
P (nr. of the question)
. (O1) How many organizational levels do you have (from plant manager to
Hierarchy blue collar workers included)
Compensation (O4a) On average, what proportion of your shop-floor employees’

(knowledge-based,
performance evaluation,
both individual- and
team-level)

compensation is based on incentives? % of compensation

(O4b) Indicate the usage of incentives (select all relevant alternatives):
(1) Work Group incentive (2) Individual incentive
(3) Companywide incentive

Quality (quality
circles, employee
suggestion system)

(05) To what extent are employees involved in product or process
improvement initiatives?
1- no involvement; 5 — continuous, deep involvement

(O11c) Indicate the effort put into implementing the following action
programs in the last three years.

Implementing continuous improvement programs through systematic
initiatives (e.g. kaizen, improvement teams)

1 —none; 5 — high

Teamwork

(O6) What proportion of your total workforce works in teams?
(a) In functional teams %
(b) In cross-functional teams %

Training (e.g. skills,
problem solving)

(O7) How many hours of training per year are given to the regular work-
force? .......... hours per employee

(A6) Approximately what proportion of the business unit annual sales is
invested in (average % of total sales):
(c) training and education

%

Job enhancement,
rotation, job

enlargement (e.g.
maintenance, ordering,
SPC)

(O8) How many of your production workers do you consider as being
multi-skilled? % of the production workers

(09.) How frequently do your production workers rotate between jobs or
tasks?
1 - never; 5 — very frequently

Decentralization
(involvement,
autonomy)

(010) To what extent is your workforce autonomous in performing tasks?
1 — no autonomy; 5 — high autonomy

(Ol11a) Indicate the effort put into implementing the following action
programs in the last three years.

Increasing the level of delegation and knowledge of your workforce (e.g.
empowerment, training, autonomous teams)

1 —none; 5 — high

Note: the expression hereinafter used to refer to the given question (variable) is underlined and

printed in bold type.
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A number of HRM variables of importance from a lean point of view are,
however, not represented in the questionnaire. In the course of my review of the
empirical literature, I identified a couple of HPWS practices (communication,
recruitment) that are not addressed by the IMSS questionnaire, and the same applies
to some of the HRM practices contained in the socio-technical model of lean

production (reciprocity, and employment security and equality within).

6.2.3. Operational Performance

I strived to involve in the dissertation the broadest possible range of operational
performance indicators appearing in socio-technical works. These performance
indicators can be said to also dominate the technically oriented portion of the lean

literature (also see e.g. the overview of Demeter et al. (2010) p. 48).

As Table 6.5 shows, the IMSS questionnaire is suitable for tracking changes in
firms’ performance according to all five indicators: quality, cost, flexibility, time and
productivity. Some of them are covered by a single question only (e.g. cost,

productivity), while the others are addressed by at least two questions each.

Table 6.5. Operationalization of operational indicators in the IMSS

questionnaire

performance

Corresponding question in the IMSS

Operational performance indicators ) : .
questionnaire* (nr. of question)

(aa) Manufacturing conformance

uality (e.g. conformance, rejects
Q yleg > rejects) (ba) Product quality and reliability

- . (da) Volume flexibility
Flexibility (volume, variety) (ca) Mix flexibility
Cost (production cost) (ka) Unit manufacturing cost
(ia) Delivery speed

Time (e.g. delivery performance, lead
time)

(ja) Delivery reliability
(ma) Manufacturing lead time
(pa) Inventory turnover

Productivity

(oa) Labor productivity

*B10. How has your operational performance changed over the last three years? Compared to three
years ago the indicator has: Deteriorated more than 5%, Stayed about the same -5%/+5%, Improved 5-
15%, Improved 15-25%, Improved more than 25%
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6.2.4. Manufacturing Strategy Goals

The literature of lean production is not concerned with manufacturing strategy goals.
There are some references to the external environment in general, e.g. changes in the
general environment put quality, flexibility and involvement in the spotlight. The
studies reviewed do not provide sufficient guidance with regard to manufacturing
strategy goals, either. The individual papers interpret the concept of strategy on
differing levels, and capture it in highly varied ways (what is more, some papers
concerned with strategies lack in transparency with respect to operationalization). In

addition to

production-related indicators (e.g. a manufacturing performance (Jayaram, Droge,

and Vickery 1999),

strategy is also linked to

competitive priorities (Youndt et al. 1996),

competitive strategy (e.g. the Porterian category (Arthur 1992)),
financial and market position (Guthrie, Spell, and Nyamori 2002),

and sometimes even contingencies (e.g. character of the product or process,

knowledge and work, and market attributes in the case of Legge (2006)).

Apart from the lack of a uniform position, it is also apparent that the HRM
literature’s interpretation of strategic goal goes beyond the boundaries of production,

and is primarily concerned with business strategy goals.

Subsequently, I turned to the Operations Management literature in hopes of a
solution for operationalizing manufacturing strategy (see Table 6.6). Yet what I
found was, once again, a disturbing diversity of variables. A good illustration of this
embarrassment of riches is the fact that with regard to manufacturing strategy, Kim
and Arnold (1996) list 15 competitive capabilities, 32 manufacturing goals and 25
improvement action programs. The variables that the empirical studies use (either
individually or in sets) come from one of the following areas: competitive priorities,
order-winning criteria, action programs, market characteristics, manufacturing
goals, production performance, market orientation, complexity of (production)
processes. Table 6.6 makes the lack of a mature position clearly apparent. What is

more, studies on modern production systems/quality management also involve
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contextual elements like product attributes (customization vs. mass product),

qualifying and winning criteria, and the production process (volume, variety, process

type, batch size, customization) (Sousa and Voss 2001).

Table 6.6. Operationalization of strategic goals in the Operations Management literature

Approach \ Source \ Variables
BUSINESS STRATEGY
Market-oriented approach Santos (2000) e.g. offer the product/service at the lowest

possible cost; differentiating the product;
ensuring adequate technical support;
building and improving product and
company image; producing agile products;
guarantees for delivery times; providing
spare parts as part of technical support;
changing the product design or quickly
launching new products; wide product
variety; quick changes to production
volumes

MANUFACTURING STRATEGY

Competitive priorities

Miller and Roth e.g. low price; design flexibility; wide product
(1994) variety; volume flexibility; conformance
Frohlich and Dixon | quality, performance quality, delivery speed,
(2001)* delivery dependability, after-sales services
Youndt et al. used 31 variables to map potential
(1996) manufacturing competitive priorities; four

competitive priorities were identified: cost,
quality, flexibility and scope flexibility

Production focus

Silveira and Sousa
(2010)*

e.g. production (process type, automatization),
investment and cost (work-in-process
inventory, finished goods inventory, structure
of production costs), infrastructure
(supervisors’ responsibility)

Performance indicators

Jayaram et al.
(1999)

cost reduction, quality improvement, time
reduction

Other, e.g. competitive priorities
and performance indicators

Demeter (2003)*

e.g. selling price vs. average unit production
cost, order size flexibility vs. changeover time

Studies dealing with the relationship between Operations Management and HRM printed in
bold type; *use the IMSS questionnaire

My thesis builds upon the classic manufacturing strategy framework (Miller and

Roth 1994; Frohlich and Dixon 2001): manufacturing strategy goals are derived from

competitive capabilities (Table 6.7, left-hand side column). As far as the taxonomy

of manufacturing strategy is concerned, these two articles count as basic literature,

e.g. Miller and Roth’s paper is the most cited one. [ was reinforced in my decision by

Cagliano et al. (2005), whose examination of manufacturing strategy configurations

lead to the conclusion that in spite of the highly diverse range of operationalizations,

there is a correspondence between the configurations proposed in acknowledged
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pieces of the literature and the taxonomy of Roth and Miller (1994) — which has
already been applied previously in Hungary by Demeter (2000).

The taxonomy is simple, and another great advantage is that it can be adapted to
the IMSS survey. A correspondence can be established between the competitive
priorities (order-winning criteria) in the IMSS questionnaire and the competitive
capabilities of the taxonomy (see Frohlich and Dixon’s (2001) work above) (Table
6.7, right-hand side column).

Table 6.7. Operationalization of manufacturing strategy goals

Corresponding question in the IMSS
questionnaire* (nr. of question)

Competitive capabilities

Price
Low price | (a) Lower selling prices
Quality
Conformance (c) Superior conformance to customer specifications
Performance (b) Superior product design and quality
Time
Delivery speed (e) Faster deliveries
Reliability (d) More dependable deliveries
Services
After-sales services () Superior customer service (after-sales and/or technical
support)
Extended distribution not contained
Advertising not contained
Flexibility
Planning flexibility (h) Ofter new products more frequently
Volume flexibility (j) Greater order size flexibility
Wide product range (g) Wider product range

Source: based on Miller and Roth (1994) and Frohlich and Dixon (2001)
*A4. Consider the importance of the following attributes to win orders from your major customers.
Importance in the last three years: 1 — not important; 5 — very important

Drawing upon the taxonomy, categorical manufacturing strategies can be
identified. Miller and Roth (1994) found three manufacturing strategies:
Caretakers: price is the dominant factor. Time-related capabilities and conformance
to customers’ expectations are relatively important.
Marketeers: they distinguish themselves by their wider product range and greater
order size flexibility. Further points of emphasis are conformance to customers’

expectations, accurate deliveries and superior product design and quality.
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Innovators: they excel in product design, and exhibit a number of similarities to
Marketeers, e.g. the importance of quality. Out of the three groups, it is here that

price has the least significant role.

According to Frohlich and Dixon (2001) the three manufacturing strategies are
casily linked to the Porterian competitive strategies (Table 6.8).® This is highly
relevant to my research given that I relied predominantly on considerations
pertaining to the cost-leadership and differentiation strategies in formulating my

research questions and hypotheses.

Table 6.8. The relationship between manufacturing strategy and competitive strategy

Manufacturing strategy | Main characteristics Relatlm? 1.:0 Porterian
competitive strategy

1 ice, ti .

Caretakers OW price, time anq cost-leadership
customer expectations

Marketeers produ.ct' variety, volume differentiation
flexibility

Innovators product design focus

Source: based on Frohlich and Dixon (2001)

As is always the case when adopting an existing concept, certain limitations need
to be taken into account when using Miller and Roth’s (1994) taxonomy, as well.
Miller and Roth (1994) describe the North American environment as of the 1990
(and the authors allude to the influence of the industry, as well). With regard to the
use of the original concept, Frohlich and Dixon (2001) bring attention to potential
changes with time, and to the fact that the number of strategies might be
larger/smaller in some regions — that is, my results may differ from the original
categories (e.g. impact of the crisis, wide range of industries, European focus,
changes in the operating environment). Which is the very reason why — as also
underlined by the works cited — in addition to methodological considerations,

interpretability also had a key role in the forming of the manufacturing strategy
groups.

Another important limitation is that — even though it was mentioned in the

Introduction — I make no attempt to link the levels of business and manufacturing

¥ The manufacturing strategy literature also features approaches that are fundamentally different: the
operationalization of the generic Porterian strategies, for instance (e.g. Kotha and Orne (1989) propose
process, product and organizational attributes).
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strategies (see e.g. Schroeder, Anderson, and Cleveland 1986; Ward and Duray
2000), as the exploration of the said relationship falls far beyond the scope of my

dissertation.

6.2.5. Other Factors, Control Variables

The present study uses four control variables: size, type of process/customer orders

and technology (Table 6.9).

Size is operationalized through the number of employees of the business unit.
Numerous considerations suggest (Cua, McKone, and Schroeder 2001; Forza 1996;
Shah and Ward 2003) that firms with more than 100 employees are more likely to
implement lean production. Accordingly, only those manufacturing firms will be

considered in the empirical analysis that employ more than 100 people.

In the course of my literature review, I have already hinted that process type
might have an impact on the lean system. Question B8 addresses the process type:
respondents were to divide 100% among one of a kind production, batch
production and mass production. The variable was re-coded to a Dummy variable. A
manufacturing firm was considered to be a mass producer (Dummy variable=1) if
batch production and mass production accounted for at least 50% of its processes.
Such a high proportion implies that the firm’s process organization is dominated by

the features of mass production rather than one of a kind production.

Table 6.9. Control variables

Other Corresponding question in the IMSS questionnaire (nr. of question)
variables
(A1) What are the name, origin and size of the corporation of which your business unit is a part?
Size (c) Size of the business unit (number of employees):
(B8) To what extent do you use the following process types (% of volume)?
One of a kind production  Batch production Mass production Total
(a) % (b) % (c) % 100 %
Process (B9) What proportion of your customer orders are
Designed/engineered to order Manufactured to order Assembled to order Produced to stock Total
(a % (b) % (o) % (d) % 100 %
(T1a) How advanced is the core process technology of your dominant activity?
Mostly manual operations, using hand tools and/or manually operated general purpose machine tools
and handling/transportation equipment
Technology 1 2 3 4 5
Most operations are done by highly automated machine tools and handling/transportation equipment
(computer-controlled machines, robots, automated guided vehicles)

Note: the expression hereinafter used to refer to the given question (variable) is underlined and
printed in bold type; Question B9 Type of customer orders

103




Question B9, addressing the type of customer orders (on a spectrum from design-
to-order to production-to-stock), is also related to process organization. Once again, I
introduced a Dummy variable. Production is more mass-oriented (Dummy
variable=1) at manufacturers where assembly-to-order (e.g. supermarket in a lean
system) and production-to-stock together account for at least 50%. The remaining
firms, where design-to-order and manufacturing-to-order have the greater share,

tend to be driven by unique customer needs (Dummy variable=0).

Previously, I emphasized the significance of continuous flow processes and
technology with respect to lean management. Firms employing continuous
processing are not part of the questionnaire’s target group. The impact of technology

can be operationalized through the answers provided to Question T1a.

6.3. Data Cleaning

As a preliminary to the analyses, the existing database needs to be examined and
cleaned. Appendix 2 (Data Cleaning) presents the steps of the process broken down
by variable group, and also shows, wherever possible, the observational units that

were omitted. The cleaning of the database comprised the following phases:

. Entry accuracy: Could be evaluated only for the items that were measured on a 5-
point Likert scale (e.g. the value of 6 should not occur) or in percentages (e.g. sum
total should not substantially differ from 100%). The entry accuracy of any other
type of measurement (e.g. absolute number) was impossible to assess. The data were
found to have been entered accurately. The only inaccuracy of any significance we
identified was that the Dummy variable pertaining to the different types of incentives
showed missing value/l pairs instead of 0/] pairs. In the case of this variable, any

missing values were assumed to be 0.

. Missing values: The proportion of missing data was evaluated for each variable.
Tsikriktsis (2005) proposes a rather liberal range with respect to the tolerability of
missing values: he is willing to accept 5 or 10%, or sometimes even proportions in
excess of 15%. Matyusz (2012) suggested that 15% be considered the upper limit,

and I concur with his view. Three of the variables were missing values in excess of
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4.

that proportion: (1) proportion (O4a) and type of incentives (O4b1, O4b2, O4b3), (2)
proportion of those working in cross-functional teams (O6b), and (3) percentage of
annual sales spent on training (A6¢c). These variables were omitted from the analyses.
One of the reasons why opting for the relatively high limit of 15% was practical was
that it enabled several key variables to remain in the sample in spite of their 10-12%

missing value ratios.

Outliers: The boxplot revealed outliers for three variables: (1) 9 or more
organizational levels (Question O1); (2) values above 80 hours of training per
employee (Question O7); and (3) organizations with more than 2000 employees
(Question Acl). The observational units producing these outlying values were
omitted. Conceptual considerations led me to also omit the observational units where
the number of employees was below 100. The variables with missing data (see the

previous point) were not evaluated for outliers.

Analysis of missing data by Little’s MCAR test: In view of the above (points 2 and 3),
outliers were filtered out using an ’if” condition and the test was performed for each
group of variables (lean technique, HRM, operational indicators, strategic goal). For
all four groups, the test indicated that the data were missing at random. In this phase,
the tests only yielded approximate results due to the filtering algorithm of the ’if’
condition. When filtering for outliers, for instance, the observational units that were
only missing data were omitted, as well. The test was not run for the control

variables, for they cannot be reasonably assumed to constitute a variable group.

Examination of observational units: Data quality was assessed for each variable
group at each respondent. Even though I kept to the 15% limit with the variables
themselves, I was a bit more liberal here so as to keep as many observations as

possible. An observation was removed if

a. at least two out of the four questions associated with the ’lean production

technique’ variable group were left unanswered,

b. at least three out of the nine questions associated with the human resource

management’ variable group were left unanswered,

c. at least three out of the ten questions associated with the ’operational

performance indicators’ variable group were left unanswered,
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7.

d. at least three out of the nine questions associated with the ’manufacturing

strategy goal’ variable group were left unanswered.

The control variables (except for the number of employees) were checked only

after having replaced the missing values in all the other variable groups.

Cleaning the data and using the EM algorithm to replace missing values:
Observations with outliers or responses of insufficient quality were removed, which

reduced the sample size from 725 to 409.

In the reduced database, the proportion of missing values was typically between
0.2-2%, and for no variable did it reach 10%. Concerning operational performance
indicators, Little’s MCAR test showed that the data were missing not at random
(sig.=0.031). Still, in consideration of the fact that the proportion of missing data did
not even amount to 1% for most of the variables affected, I did include this variable

group in the analyses.

Missing values were imputed using the EM algorithm (with normal settings, run

separately for each variable group).

Analysis of control variables: 1 removed the observational units that were missing
data. This step was left until the very end in order to have a somewhat larger
database to work with when imputing the missing values in Step 6. The results of the

tests were not influenced by this step.

The main attributes of the final sample of 397 business units are presented in

Table 6.10.

About 55% of the initial 725 observations remained in the final sample. For
several countries, e.g. South Korea, United Kingdom, Estonia, Ireland, Japan and
Mexico, the sample size reduced to one third of its initial value. As regards
industries, it was the manufacture of other transport equipment and that of
instruments the shares of which sunk most significantly. Because of the small sample
size, no country or industry was omitted. As a last step, I tested each variable for
normality on the final sample of 397 business units (Table 6.11), which was a

prerequisite for my later analyses.

According to the Kolmogorov-Smirnov and Shapiro-Wilk tests performed for this

purpose, none of the variables are normally distributed. This might be the
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consequence of the relatively large sample size (see Sajtos and Mitev, 2007) and/or

the ambition to involve well-performing organizations in the survey. Therefore I took

a different approach to normality testing: I evaluated the shape — the skewness and

kurtosis, in particular — of the histograms. Then I transformed those variables for

which both indices (skewness and kurtosis, that is) took absolute values above 1 (see

e.g. Matyusz 2012).

Table 6.10. The fifth round of IMSS: sample characteristics (countries and industries)

f 01; % Manufacturing activity #dOf plantt_s @
plants o . and proportion in
Country (original (s(:,r,lr;gull;l (ISIC) original sample)
sample) p Manufacture of fabricated 138
1. |United States of metal products (28) (242, 57%)
America 26 (48) | 65(6.6) Manufacture of machinery 111
2. |Belgium 23 (36) | 5.8(5.0) and equipment (29) (185, 60%)
3. |Brazil 21 (37) | 5.3(5.1) Manufacturing of office, 6
4. |Denmark 14(18) | 3.5(2.95) accounting and computing (12, 50%)
5. |South Korea 7 (41) 1.8 (5.7) machinery (30) ’
6. |United Kingdom 8 (30) 2 (4.1) Manufacture of electrical 60
7. |Estonia 9 (27) 2.3 (3.7) apparatus and machinery 0
(92, 65%)
8. |Holland 28 (51) | 7.1(7.0) n.e.c. (31) .
9. |Ireland 2(6) | 0.5(0.8) | | Manufacture of radio,
10. | Japan 10 (28) | 2.5(3.9) | | television and 18
11.1Canada 16 (19) 4(2.6) communication equipment (42, 43%)
12.|China 26 (59) | 6.5(8.1) | | and apparatus (32)
13.| Hungary 52(71) | 13.1(9.8) | | Manufacture of medical,
14. | Mexico 5(17) 13 (2.3) precision and optical 17
15.| Germany 24 (38) 6(5.2) instruments, watches and (42, 41%)
16. | Ttaly 39(56) | 9.8(7.7) | |-clocks 33)
17.| Portugal 7(10) | 1.8(1.4) M‘;‘lf}“lfa“fr? 1°f mog)r _ 29
18.| Romania 15(31) | 3.8(4.3) tvrzﬂl;ss(s Zr;“ cfs and semi- (52, 54%)
19.| Spain 29 (40) | 7.3(5.5
- Manufacture of other 13
20. | Switzerland 21 (31) | 5.3(4.3) transport equipment (35) (34.30%)
21.| Taiwan 156D [ 38(43) | pyporo B o
Total 397(725)| 100 &
(24)
Total 397
(725)

I followed the recommendations of Sajtos and Mitev (2007) and thus, given the

positive skewness of training and size, used the logarithmic transformation. The log-

transformed training variable (N=389, for there was no training at eight units)

already showed appropriate levels of skewness (-0.710) and kurtosis (0.856), and so

did the size variable following the log-transformation (skewness=0.625; kurtosis=-

0.508).
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Table 6.11. Evaluating the normality of the individual variables

Variable Mean Std. Skewness Kurtosis Komqgorov- Shapiro-Wilk Tran.
dev. Smirnov
Lean production techniques
Process focus 3.42 0.056 | -0.356(0.122) | -0.656(0.244) | 0.215 (0.000) 0.903 (0.000)
Pull production 3.18 0.059 -0.149 -0.851 0.175 (0.000) 0.914 (0.000)
Quality improvement 3.17 0.055 -0.186 -0.700 0.192 (0.000) 0.913 (0.000)
TPM program 3.00 0.055 -0.164 -0.698 0.180 (0.000) 0.911 (0.000)
Human Resource Management Practices
Organizational levels 3.80 0.056 0.59% 1395 0.200 (0.000) 0.910 (0.000)
Involved in process 325 0.052 -0.085 0651 0.180 (0.000) 0.912 (0.000)
improvement
Continuous improvement 3.37 0.063 -0.317 -0.923 0.191 (0.000) 0.900 (0.000)
Functional teams 57.26 1.602 -0.293 -1.164 0.135 (0.000) 0.926 (0.000)
Training 23.73 0.900 1412 2777 0.162 (0.000) 0.888 (0.000) log.
Multi-skilled workers 46.43 1384 0.244 -1.133 0.135 (0.000) 0.944 (0.000)
Rotation 3.06 0.048 0338 -0.601 0.215 (0.000) 0.884 (0.000)
Autonomy 3.03 0.048 -0.003 -0.414 0.199 (0.000) 0.904 (0.000)
Delegation 3.04 0.053 0.009 -0.687 0.169 (0.000) 0.912 (0.000)
Manufacturing Strategy Goals
Lower selling prices 3.87 0.051 -0.709 -0.105 0.235 (0.000) 0.858 (0.000)
Offer new products more |5 gg | 55 -0.047 -0.694 0.161 (0.000) |  0.919 (0.000)
frequently
Greater order size 329 | 0.059 -0.375 -0.678 0.203 (0.000) |  0.907 (0.000)
flexibility
Wider product range 3.25 0.054 -0.170 -0.649 0.184 (0.000) 0.915 (0.000)
Superior conformance o |4 g9 | ¢ 44 -0.728 0.030 0.225(0.000) |  0.832 (0.000)
customer specifications
Superior product design 4.17 0.043 -0.0983 0.804 0.237 (0.000) 0.810 (0.000)
and quality
Faster deliveries 3.76 0.050 -0.606 -0.117 0.242 (0.000) 0.876 (0.000)
More dependable 4.03 0.044 -0.762 0.432 0.242 (0.000) |  0.843 (0.000)
deliveries
Superior customer
service (after-sales 3.77 0.053 -0.684 -0.015 0.223 (0.000) 0.874 (0.000)
and/or technical support)
Operational Performance Indicators
Manufacturing 3.17 0.044 0218 -0.101 0.257 (0.000) 0.885 (0.000)
conformance
Product quality and 3.18 0.045 0.274 -0.465 0.247 (0.000) 0.881 (0.000)
reliability
Volume flexibility 3.37 0.048 -0.045 -0.654 0.199 (0.000) 0.897 (0.000)
Mix flexibility 3.26 0.049 0.190 -0.835 0.208 (0.000) 0.889 (0.000)
Unit manufacturing cost 2.86 0.046 0.399 0.050 0.238 (0.000) 0.881 (0.000)
Delivery speed 3.18 0.047 0.167 -0.474 0.226 (0.000) 0.896 (0.000)
Delivery reliability 3.20 0.049 0.163 -0.686 0.210 (0.000) 0.895 (0.000)
Manufacturing lead time 3.01 0.044 0.457 0322 0.244 (0.000) 0.866 (0.000)
Inventory turnover 2.87 0.046 0.335 -0.369 0.206 (0.000) 0.886 (0.000)
Labor productivity 3.05 0.044 0417 -0.229 0.249 (0.000) 0.873 (0.000)
Control
Size | 44991 [ 22072 | 1.928 | 3.125 | 0.220 (0.000) |  0.730 (0.000) log.

Notes: Tran: transformation, log.: logarithmic
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6.4. Determining the Units of Analysis

6.4.1. Defining Manufacturing Strategy Goals
The identification of the content of manufacturing strategy goals is the subject of

Research Question 1: How should the cost-leader and differentiator
manufacturing strategy goals be interpreted in the end of the 2000s, based on

our sample of manufacturing firms?

According to the methodological recommendations of Miller and Roth (1994),
one needs to concentrate on two aspects when defining manufacturing strategy
groups: (a) is there a difference between the groups’ cluster means with respect to the
competitive priority in question, (b) what are the relative priorities of the competitive
priorities within a given group. Sometimes the relative importance of a priority may
carry more weight than its mean (absolute value). One should use the trial-and-error
method, with due consideration to interpretability, to decide about the number of
manufacturing strategies. Some of the earlier studies did not find 3, but only 2 or as

many as 4 or 5 manufacturing strategies.

I used hierarchical clustering (Ward’s method, Euclidean distance) to identify
manufacturing strategy goals. The coefficients in the agglomeration schedule and the
dendrogram suggest that two clusters should be formed (Table 6.12 and Figure 6.2).
For the ease of interpretation, the means (the higher value underlined and printed in
bold type) and their differences (was significant in each case) are compared for each
variable, and the order of importance of the variables is also given for each cluster

(in parentheses).

The results indicate the existence of two markedly different manufacturing
strategy goals. The firms in Cluster 1 attribute greater significance to all but one of
the competitive capabilities — cost being the exception — than those in Cluster 2. As
Figure 6.2 and the rightmost column of Table 6.12 evince, there is a remarkable gap

between the two clusters in terms of flexibility, speed and customer service.

Even though the two clusters differ significantly with respect to all the variables,
the differences are somewhat smaller for quality and dependability. The variables’
order of importance is different for the two clusters, as well: as regards Cluster 2,
emphasis is on cost and quality; while the members of Cluster 1 prioritize quality and

time.
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By comparing the absolute and relative importance of the priorities, I managed to

identify the cost-leadership and differentiation strategies. These strategies of mine

are — applying Frohlich and Dixon’s (2001) approach — closely related to the cost-

leadership and the differentiation strategies, on account of the importance they attach

to price, and to quality and flexibility, respectively.

Table 6.12. Manufacturing strategies — two-cluster solution

Quality and Cost g
Competitive Manufacturing strategy flexibility §
capability Cluster 1 Cluster 2 %
Variable | # of units 224 173 _
Price Lower selling prices 3.78 (7) 3.99 (1)* -0.21
Offer new products more frequently 3.53(9) 2.27(9) 1.26
Flexibility Greater order size flexibility 3.85(6) 2.57 (8) 1.28
Wider product range 3.70 (8) 2.68 (7) 1.02
Superior conformance to customer 0.70
Quality specifications 4400 3.700)
Superior product design and quality 4.46 (1) 3.79 (2) 0.67
Time Faster deliveries 4.24 (4) 3.14 (6) 1.10
More dependable deliveries 4.36 (3) 3.59 (4) 0.77
Services Super.ior customer service (after-sales and/or 422 (5) 3.17(5) 1.05
technical support)
# of lean companies 158 112
# of non-lean companies 66 61
No significant relationship between
lean and manufacturing strategy.
Remark (Pearson’s Chi—squaredg:1 .507g,yZ-
sided 0.234)

Notes: the highest value and (relative importance in the given cluster)
The difference is significant in each case (at the 0.000 level), * significant at the 0.045 level

Figure 6.2. Manufacturing strategies — Two clusters
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quality
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Notes: Cluster 1 (quality and flexibility) blue line, Cluster 2 (cost-oriented) red line
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Thus Research Question 1 can be answered as follows:

As for the cost-leadership manufacturing strategy (Cluster 2), costs are the top
priority. This cluster will be referred to hereinafter as the cost-oriented

manufacturing strategy.

The firms in Cluster 1 put emphasis on quality and, in addition, rely on flexibility in
its broad sense (variety, development, order size flexibility and speed, as a time-
related dimension of flexibility). Accordingly, the differentiation strategy is

interpreted as a quality- and flexibility-oriented manufacturing strategy.

There are significant differences between the two strategies — an indication of
which is that the quality- and flexibility-oriented group attributes above-average
importance (score above 3) to each item. The difference between the most (,,Superior
product design and quality”, 4.46) and the least (,,Offer new products more
frequently”, 3.53) prioritized criteria is less than 1. The above-average scores and the
small differences between them both suggest that this group of firms operate under
strong pressure from their customers: their clients expect improvements in all areas.
(The values might possibly also imply that production managers do not grasp what is
expected of them.) The cost-oriented group features a number of scores below the
average, and the difference between the two extremes (the criteria ,,Lower selling
prices” (3.99) and ,,Offer new products more frequently” (2.27)) is much larger, too.
This group’s top priority is easier to point a finger at, and the stress that customers

put on production managers is probably a trifle lighter.

The validity of the two-cluster solution can be confirmed methodologically, and
corroborated from both an interpretability and an international perspective.
Moreover, the resulting sample is of a size that allows for the planned analyses

(Cluster 1 contains 158 observational units, while Cluster 2 consists of 112).

Based on our sample of manufacturing firms from the late 2000s, only two
manufacturing strategies can be defined. My results can nevertheless be compared to
the classic three-cluster solution. My cost-leadership strategy may be equated to
the ’Caretakers’ category of Miller and Roth; price is the top priority for both. My
quality- and flexibility-oriented manufacturing strategy is a blend of Miller and
Roth’s Marketeers (time, quality, flexibility) and Innovators (time, quality, new

products). It does, however, differ from both insofar as variety and speed have
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substantially gained in relative importance (6th place now instead of the original 10t"
and 4" instead of 6"/7™, respectively) and, at the same time, Innovators’ stellar score
for new product launches was not reproduced here (though the score is still quite
high as compared to the other group). While the interpretation of the cost-leadership
strategy appears stable, the contents of the differentiator and focus strategies have

undergone significant changes.

The answers provided to Research Question 1 allow Research Questions 2 and 3

to be refined and re-phrased as hypotheses:

Research Question 2: How do manufacturing strategy goals influence the presence
and intensity of use of HPWS practices in a lean environment?

Expectation: Lean producers with a differentiation strategy make more intensive use
of HPWS practices than those with a cost-leadership strategy.

Hypothesis 1: Quality- and flexibility-oriented lean producers make more

intensive use of HPWS practices than cost-oriented lean producers do.

Research Question 3: How do manufacturing strategy goals affect the contribution of

HPWS practices to operational performance in a lean environment?

Expectation: Lean producers with a differentiation strategy are more efficient in

using HPWS practices than those with a cost-leadership strategy.

Hypothesis 2: Quality- and flexibility-oriented lean producers are more efficient

in using HPWS practices than cost-oriented lean producers are.

6.4.2. Defining Lean Producers
Lean manufacturers are distinguished based on their use of lean production

techniques.

The correlation between the variables is significant at the 0.01 level. The
correlation is weak, except between ’Quality improvement’ and 'TPM program’
(Pearson correlation coefficient: 0.616). I decided that the strength of the relationship

would permit the use of cluster analysis.

Using hierarchical clustering (Ward’s method, FEuclidean distance), the

coefficients in the agglomeration schedule and the dendrogram suggest that either
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two or three clusters should be formed. I examined the two- and three-cluster
solutions by k-means clustering. The two- and the three-cluster solutions identified
127 and 116 non-lean firms, respectively. The two sets of non-lean producers
overlapped to a rather high degree: out of the 116 firms of the three-cluster solution,
115 were identified as non-lean by the two-cluster solution, as well. The near identity
of the two results means that the group of firms lagging behind in / not striving for
the implementation of the lean system is homogeneous. It was after having
established this that I decided for the two-cluster solution, for it was just as efficient
in highlighting the firms that were ahead in terms of lean implementation as the
three-cluster solution, yet yielded groups that were easier to interpret. Another
practical advantage is that the resulting groups are larger and easier to perform my

further analyses on (Table 6.13).

Table 6.13. Identification of lean manufacturers by means of lean production techniques

Variable (1\?:23;‘0) T;L‘l';;;‘ ANOVA | Mean
Process focus 3.85 2.50 13821;8:2000903 342
Pull production 3.63 2.24 Fsziéfgoz(f 3.18
Quality improvement 3.67 2.21 Fs=ié9:5.510809 3.17
TPM program 3.41 2.13 Fsziéfgolg 3.00

Considering lean production techniques, the two clusters exhibit the following
differences: the lean cluster contains the firms for which the sum total of the
responses to the four practices is at least 12 (out of the possible maximum of 20),
while the non-lean cluster comprises those for which the said sum does not exceed
11. The four variables were combined into a new one (Cronbach’s alpha 0.701).
The ’Lean Technical Subsystem’ variable is the unweighted arithmetic mean of the

standardized values of the four variables.

Out of the technical elements of lean, process focus is the one most widely present
among the 270 lean manufacturers. Pull production and quality improvement ,,tied”
for second place. TPM programs exhibited the least marked presence. Our

hypotheses will be tested on this subsample of firms.

113



Regarding the 127 non-lean producers, the technical elements of lean follow each
other in a similar order. These firms also put some (though considerably less) effort

into implementing the lean system (values between 2.0-2.5).

I follow the common interpretation of the questionnaire’s variables in
distinguishing lean and non-lean producers: viz. regard those firms as lean producers
that put significant effort into adapting lean production techniques during the last
three years. Due to the phrasing of some of the questionnaire’s questions, it might
happen that one or two firms that do make extensive use of lean production
techniques report that exactly during those last couple of years they did not pay that
much attention to the lean system, for they had already had it in place. Yet
experience from practice rather suggests that firms that are truly committed to the
lean system tend to keep — in line with the continuous improvement principle —
technical practices on the agenda. That is, the extent of the efforts exerted in
connection with lean practices is very likely to indeed represent a good

approximation of the firm’s lean maturity.

6.4.3. Classification of Human Resource Management Practices

The literature offers several methods for classifying Human Resource Management
practices: principal component analysis or indexing (see. e.g. MacDuffie, 1995). The
present thesis employs principal component analysis for identifying the underlying

structure of Human Resource Management practices.

Given that we will return to this methodology several times later on, I provide a
brief overview of the procedure (based on Sajtos and Mitev (2007), and Székelyi and
Barna (2003)). It is a data reduction technique for identifying latent dimensions
beyond certain variables. The variables’ attributes (Likert scale, ratio, normal
distribution) and the sample size (at least 5 or 10 times the number of variables)
enable me to use this method here. As for the variable groups that featured different
measurement scales (e.g. HRM practices), I worked with the variables’ standardized
values. In determining the number of latent dimensions I relied on the Scree Plot
(,,elbow-rule”), the Kaiser-Meyer-Olkin measure (at least 0.5) and Bartlett’s test
(significant relationship, the null hypothesis being that there is no correlation
between the initial variables). In order to double-check the relationship between the

variables, I also looked at the MSA value of the anti-image correlation matrix (at
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least 0.5). The factors (a principal component) were (was) accepted if they (it)
preserved at least one third (half) of the total information content. The relevant
recommendations suggest that a variable should not be considered an element of the
factor (principal component) unless its communality is at least 0.25. For factor
loadings, the recommended limit is 0.5. As my intention was to later involve the
factors in regression calculations, I opted for an orthogonal rotation algorithm. In
certain cases, researchers need to decide themselves which factor a variable belongs
to: a variable can be said to unambiguously belong to only one factor if (1) only one
of its factor loadings exceeds 0.25, or if (2) the absolute value of one of its factor
loadings is larger than two times any one of its other factors loadings. Should an
unambiguous assignment be impossible, the variable must be omitted. Based on the
results of the factor analysis, I created new variables. With respect to the variables in
the same factor, the subsequent analyses use the unweighted arithmetic mean of the

original variables.

The respondents of the questionnaire evaluated HRM practices on Likert scales
and ratio scales. The data reduction procedure was performed on the entire sample of
397 units. The normality testing, as well as the required transformations have already
been performed earlier. The variables ’organizational levels’ (slightly
leptokurtic), ’functional teams’ and ’multi-skilled workers’ (slightly platykurtic)
were not transformed, as the absolute values considered critical remained below 2

(IBM, SPSS manual). Sample size is acceptable (for 9 variables).

According to the ,.elbow-rule’, the Scree Plot yielded four latent variables. The
eigenvalue of the fourth factor was, however, already smaller than 1. I opted for three
factors, which altogether explained 55.223% of the variance. The MSA values of the
anti-image correlation matrix were between 0.466 and 0.771. The 0.466 value,
somewhat below the threshold of 0.5, belonged to ’functional teams’ — yet owing to
its critical importance, the variable was not omitted. Each variable showed a
communality above the expected 0.25 level (between 0.391-0.627). The value of the
Kaiser-Meyer-Olkin measure (0.715) suggested that the variables are suitable for the
analysis, and so did Bartlett’s test (Approx. Chi-square=486.534, df=36, Sig.=.000).

The orthogonal rotation (varimax) was used.

In the rotated matrix, ’organizational levels’ had a factor loading of 0.454, and

thus the variable was removed.
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According to the value of the Kaiser-Meyer-Olkin measure computed for this new
set of variables (0.721), they were suitable for the analyses, and Bartlett’s test
(Approx. Chi-square=462.516, df=28, Sig.=.000) also indicated that the correlation
between the variables was high. Once again, the orthogonal (varimax) rotation was
used. As regards communality, ’autonomy’ scored the lowest at 0.413. The three
factors explained 60.238% of the variance. In this run, ’autonomy’ achieved the
lowest factor loading (0.521 for the third factor); as a matter of fact, it loaded on two
factors: the third (0.521) and the first (0.329). The difference between the two factor

loadings being smaller than desirable, the variable was removed.

As regards HRM practices, 7 variables remained for further analyses. The Kaiser-
Meyer-Olkin measure (0.707) and Bartlett’s test (Approx. Chi-square=402.923,
df=21, Sig.=.000) were both appropriate. Again, the orthogonal rotation (varimax)
was used. Communality values were scattered between 0.571 and 0.929. The three
factors explain 65.989% of the variance. The analysis combined the variables into

the following three factors:

quality-related practices, decentralization and training belong to the Involvement

and Development factor
multi-skilled workers and rotation to the Employee factor, and

the ’functional teams’ variable to the Teamwork factor.

Table 6.14. Results of the factor analysis — HRM practices

. . Variable in the 1 2 3
Latent variable | HRM practices IMSS questionnaire
Involvement in process 0.720
Quality-related improvement ’
practices Contmuous 0748
Involvement 1mprovement
and Decentralization Delegation 0.699
development
Training Training 0.699
Empl Tob Multi-skilled workers 0.844
mployee Rotation 0.843
Teamwork Teamwork Functional teams 0.961

New variables were created, defined as the unweighted arithmetic mean of the

standardized values of the variable(s) assigned to the individual factors. The mean
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was substituted for the values that the ’training’ variable was missing (four lean
producers reported training as 0 hours/employee, which the logarithmization process

could not handle (firms affected: BR27, IT7, RO2, ROY)).

HRM practices being the focus topic of the dissertation, a more detailed
evaluation of the variables to be used in the final round of analyses is essential. The
final set of HRM variables (factors) will be evaluated against two frames of
reference: they will be positioned in relation to both the literature reviewed herein

and the classic study by MacDuffie (1995).

Much like the majority of the studies I reviewed, my work is also limited to
investigating only a handful of HRM practices. My research involves about one half

of the totality of HRM variables found in the papers reviewed (Table 6.15).

Using MacDuffie’s (1995) paper as a frame of reference also allows for a
qualitative evaluation (in addition to the quantitative comparison above) of my
study’s HRM variables. MacDuffie distinguishes between two groups of practices in
HRM: work organization (practices related to the performance of daily tasks) and
HRM policies (the HRM framework). The pairing presented in Table 6.16 (to be
considered an approximation at best) shows that the HRM practices involved in my
research can be associated with MacDuffie’s work organization bundle. The only
exception is ’training’, which however the factor analysis unequivocally linked to

work organization in our case.

Table 6.15. Evaluation of HRM practices (factors) against the literature review

HRM practices important to the lean system Socio-technical lean papers My

Decentralization (involvement, autonomy)
Quality (quality circles, employee suggestion system)

Job enhancement, rotation, job enlargement (e.g.
maintenance, ordering, SPC)

Training (e.g. skills, problem solving)
Recruitment

Teamwork

Communication (feedback, quality feedback)
Hierarchy

Compensation (knowledge-based, performance evaluation,
both individual- and team-level)
Reciprocity

>

MR X X X X ) X

research
X

X
X
X

o
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Table 6.16. Evaluation of HRM practices (factors) against MacDuffie’s (1995) bundles

MacDuffie (1995) Variable of the IMSS questionnaire

Work organization (Work System Index)

Work teams Functional teams

Problem-solving groups (employee involvement,

quality circles) Employee involvement in process development

. . ti i t
Employee suggestions made and implemented Continuous improvemen

Rotation
Rotation
Multi-skilled workers
Autonomy
Decentralization of quality-related tasks
Delegation
Generic HR policies (HRM Policies Index)
Recruitment and hiring no relevant question in the questionnaire
Contingent compensation variable had to be omitted from the analysis
Status differentiation proxy variable (# of organizational levels) had to be

omitted from the analysis

Training of new employees no relevant question in the questionnaire

Training of experienced employees Training

The HRM variables involved in my research correspond to the HRM variables used
in the socio-technical literature on lean management. Even though my research only
covers a limited subset of the lean system’s HRM practices, the number of HRM
variables involved is in line with what appears usual for similar studies. MacDuffie’s

work organization bundle is entirely covered by my HRM variables.

6.4.4. Classification of Operational Performance Indicators
Operational performance indicators were classified using principal component

analysis (Table 6.17).

Respondents evaluated the variables on Likert scales. None of the variables
differed from the normal distribution. The sample size was appropriate (for 10
variables). The ,,elbow-rule” revealed one latent variable on the Scree Plot. All the
variables could be involved, as the MSA values of the anti-image correlation matrix
were between .833 and .939 (above 0.5) and all the communality values exceeded the
threshold of 0.25, as well. According to the value of the Kaiser-Meyer-Olkin
measure (0.878), the variables were suitable for the analyses, and Bartlett’s test

(Approx. Chi-square=1762.804, df=45, Sig.=0.000) also indicated that the

118




correlation between the variables was high. The orthogonal rotation (varimax) was

used.

The principal component analysis with Varimax rotation performed on the ten
performance indicators yielded one principal component. (Thus in fact there was no
rotation.) This factor explained 49.336% of the variance. The performance indicator

was generated using the combined scale method: by taking the mean of the variables.

Table 6.17. Operationalization of operational performance indicators in the IMSS
questionnaire

Operational performance indicators Frsior leadings | Commmslisy
(variables of the IMSS questionnaire)

Delivery speed 0.769 0.591
Delivery reliability 0.754 0.568
Labor productivity 0.738 0.544
Manufacturing lead time 0.716 0.513
Product quality and reliability 0.710 0.505
Mix flexibility 0.706 0.498
Manufacturing conformance 0.680 0.462
Volume flexibility 0.666 0.444
Unit manufacturing cost 0.637 0.406
Inventory turnover 0.634 0.402

The operational performance indicators of the lean and non-lean producers were
compared. Lean producers performed significantly better (achieved larger
performance improvements in the past period) than non-lean producers with respect
to all the indicators in question. Lean manufacturing firms averaged above 3 in all
items, which translates into improvements of at least 5-15%. A couple of exceptions
apart, non-lean manufacturers averaged below 3, which implies stagnating
performance indicators, or 5-15% improvements at most. The operational
performance indicators were combined into a single variable. The ’Operational
Performance Indicator’ index is the unweighted arithmetic mean of the variables’

standardized values.

119



7. Analysis

The present section of the thesis comprises three subchapters.

Subchapter 7.1 provides a brief overview of lean producers and the different
manufacturing strategy goals they pursue. Having discussed the characteristics of

lean manufacturers, we switch to hypothesis testing.

Subchapter 7.2 tests Hypothesis 1, which proposes that there is a difference in the
intensity of use of HRM practices among lean producers by the manufacturing

strategy goal they pursue. The ANOV A method is employed for this purpose.

Subchapter 7.3 tests Hypothesis 2, which proposes that the contribution of HRM
practices to the operational performance of lean manufacturers differs by the

manufacturing strategy goal pursued. Here we use regression analysis.

7.1. Characteristics of Lean Manufacturing Firms

Lean manufacturers will be discussed from three perspectives: (1) use of lean
production techniques, (2) improvement in operational performance indicators and

(3) differences in the control variables.

Lean production techniques. Lean producers that pursue different manufacturing
strategy goals also exhibit significant differences in the use of numerous lean
production techniques: quality- and flexibility-oriented lean manufacturers put more

effort into each practice than cost-oriented ones do (Table 7.1).

In several cases, the difference is significant: at the 0.05 level for process focus
and quality improvement, and at the 0.1 level for TPM programs. This distinction
implies that lean manufacturers’ technical subsystems differ by the

manufacturing strategy pursued.
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Table 7.1. Lean production practices at lean manufacturers — by manufacturing strategy goal

Quality- and .
Variable flexibility-oriented Co(sNt-:?le ;1)ted ANOVA Mean
(N=158)
F=4.306
Process focus 3.95 3.71 Sig.~0.039 3.85
. F=0.983
Pull production 3.68 3.55 Sig.=0.322 3.63
o . F=4.081
Quality improvement 3.75 3.54 Sig.=0.044 3.67
F=3.774
TPM program 3.50 3.28 Sig.=0.053 341
Sum total of the scores for F=9.960
lean production techniques 14.88 14.08 . s 14.55
Sig.=0.002
(max. 20)

Note: significant at the p=0.05 level, significant at the p=0.1 level

Improvement in operational performance indicators. The fact that the average

scores for operational performance change are scattered around 3 indicates that lean

manufacturers — both groups — report performance improvements of about 5-15%

(Table 7.2). The differences in the individual indicators and some of the cost-

oriented lean manufacturers’ scores’ averaging below 3 imply, nonetheless, that there

are differences between the two groups.

Table 7.2. Improvement in operational performance indicators — by manufacturing strategy

goal
. Quality- and flexibility- Cost-oriented
Variable oriented (N=158) (N=112) ANOVA Mean
Manufacturing conforman 3.41 3.25 F=2.355 3.34
ufacturing confo ce . . Sig.=0.126 .
Product quality and reliabilit; 3.41 3.27 F=1.631 3.35
quaity Y : : Sig.=0.203 :
o F=2.185
Volume flexibility 3.56 3.38 Sig=0.141 3.49
. AT F=3.971
Mix flexibility 347 3.23 Sig.=0.047 3.37
. . F=3.605
Unit manufacturing cost 3.10 2.89 Sig.=0.059 3.01
Delivery speed 3.51 2.98 F=21.644 3.29
ysp ; : Sig.=0.000 :
. N F=11.696
Delivery reliability 3.49 3.08 Sig.=0.001 3.32
. . F=2.544
Manufacturing lead time 3.20 3.02 Sig=0.112 3.13
F=5.540
Inventory turnover 3.13 2.85 Sig.=0.019 3.01
A F=6.669
Labor productivity 3.32 3.04 Sig.~0.010 3.20
Operational performance F=11.329
improvement index Sl Hll Sig.=0.001 i

Note: significant at the p=0.05 level, significant at the p=0.1 level
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