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Abstract Lean thinking approach was reported in many papers to be very efficient and straightforward way towards
process improvements in terms of productivity and value adding activities ratio. On other hand, it was also discovered that
the system which is working very well in Toyota might not give similar effective results in other companies. Many
manufacturers have failed in achieving success of lean thinking implementation. Current study is seeking the reasons of
failures in lean thinking implementation. One of the proposals is that companies have to interpret their lean knowledge into
own vision in form of lean house. Such proposal is derived from example of Scania, which is one of the best examples of
lean thinking imp lementation outside the Toyota corporation. Study results indicate that success or failure of lean initiatives
strongly depends on companies approach to it and on whether company has created they own philosophy towards lean —

lean house.

Keywords

Lean Thinking, Lean House, Success of Lean Thinking

1. Introduction

Studies of lean thinking phenomena have indicated the
difficult and intricate nature of it. The ideas of lean were
studied extensively for more than 30 years, but there are still
a lot of difficult and unclear aspects to understand. Several
problems regarding lean implementation process in
manufacturing companies are identified in literature: about
10 per cent or less of companies succeeds at implementing
lean manufacturing practices[7]; “only 10 per cent has the
philosophy properly instituted”[46]; new paradigms and best
practices are often taken as a “black box”, which has many
dangers inside[55]; if companies use lean initiatives almost
as a fad, most of their effort will fail to produce significant
results[44]; finally, there are evidence that “no standard
framework for lean or its implementation exists. A
systematic approach needs to be adopted, which optimizes
systems as a whole, focusing the right strategies in the
correct places.”[42].

Based on above on of the problems of the lean
implementation could be formulated as weak understanding
of lean thinking philosophy of manufacturing companies and
as a result fail of lean thinking implementation in
manufacturing companies.

Lean thinking (often expressed as just “lean” of “lean
concept”) is defined as the systematic elimination of waste
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[45]. Ohno[37] saw lean as a time line, where co mpany must
look to it from the moment the customer gives it an order to
the point when company collects the cash. Additionally,
Womack et al.[53] define lean as shortening lead time by
eliminating waste in each step of a manufacturing process
what in turn leads to best quality and lowest cost, while
improving safety and morale. And finally, Liker[32] writes
that company must see the value from customer perspective,
remove then allunnecessary activities and then make process
better and better, producing as much as customer wants, no
more or less. Under the waste lean understands everything
which does not contribute to the final product or service
value and value is regarded from customer’s point of view.
Customer value is all activities during the manufacturing of
products, which are paid by the customer[53].

In academic literature lean thinking is regarded as cost
reduction and productivity improvement technique
worldwide ([1-4],[8-9],[52-53]), new efficient paradigm for
the operations ([29],[51]), many companies use lean
principles in developing their corporate strategies[54] and as
a result it could be used as a powerful weapon in more
globally competing world[48]. To conclude, lean thinking
could be defined as philosophy of manufacturing process
organisation and management, which incorporates a set of
tools and methods for waste elimination with the focus on
people development and continuous improvement.

Theroots of lean thinking lie in Toyota Production System
(TPS) — the system of organising production processes in
efficient and effective manner which is used in Toyota Motor
Corporation. Development of the system started from the
end of nineteenth century at the time when Toyoda family
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(the owner of Toyota company) owned Toyoda Automatic
Loom Works company. System development continued in
twentieth after starting Toyota Motor Corporation. Focused
development of TPS started after Second World War and as a
result bringing Toyota to the top of automotive industry.
After discovering the TPS and introducing the term lean in
the famous bestseller “Machine that changed the world”, the
idea spread all around the world very fast, starting from
automotive industry first and then entering all other
industries and sectors (services, healthcare, construction,
public services)[45].

Though lean seemed to work very well in Toyota factories,
companies outside of Toyota were not able to achieve the
same results. Lean was developed in Toyota and thus is
natural thing for Toyota. Other companies had to find their
personal way to implement those ideas in a successful
manner and it turned out to be very complicated. Since then
lean topic was studied very widely and different aspects of
lean implementation were investigated, though still there is
no standard framework or roadmap of successful lean
implementation ([26],[42],[44]).

One of good examples of creating clear targets of lean
thinking implementation is Scaniacompany with its Scania
Production System (SPS). Scania is known as one of the best
examples of lean implementation outside Toyota corporation.
Scania is focused on continuous improvement in order to
maintain strong, sustainable and efficient production. This is
achieved via developed Scania Production System. SPS is
developed in-house by company’s employees based on
Toyota Production System. SPS together with Scania Retail
System (SRS) are the parts of philosophy at Scania —to focus
on methods rather than results and results will come as a
consequence of doing right things right. Scania started to
develop and implement new approach to the trucks and bus
production in mid 1990s and still continues this way. This
what Scania says in its webpage: “In the early 1990s, when
Scania had exhausted traditional production and
management methods, it sent a team to the Toyota car
company in Japan to study what was behind that company’s
high productivity and quality.

Scania engineers returned with important new knowledge
that they had not been able to glean from the literature on
Japanese car production methods. As it turned out, the
success of the Japanese was primarily a matter of
management and people rather than industrial robots.
Toyota’s leadership system was based on a few clear basic
values shared by all employees. The company also worked
with a set of principles that the employees knew and
understood.” Simply put, SPS is relying on values, principles
and priorities which are expressed in the form of lean house -
the same as have Toyota, though in Scania way.

Author’s proposal based on above is that each
manufacturing company which is implementing lean
thinking ideas should first to gather as much knowledge
about lean as possible and then to interpret it into own values
and principles in the form of lean house — to create own lean
philosophy. Thus, lean house, or company’s production
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system, will represent company specific way of
implementing lean principles and will lead to the success of
imple mentation.

The target of current study is to identify whether indicated
proposal is true or false. For purpose of that twelve
manufacturing companies were investigated and they
general approach towards lean thinking implementation
initiative were studied. Research was done as a part of
doctoral thesis which in general was focusing on
development of standard framework of lean thinking
implementation process and creation of lean house was
regarded as central for the whole process.

Main contribution of the study to the theory is
identification of the importance of company’s own
production system model in the formof lean house. Practice
is contributed by straight direction for companies who wish
or are implementing lean. Each company who is starting its
lean road (or already going that road) should focus on its own
production philosophy creation in the form of lean house. By
this the results of lean implementation in the companies
could be higher and more successful

2. Theoretical Framework

Question of either we should view lean concept as a
philosophy of doing work or not is widely studied by
different authors. They give ideas that lean should be viewed
more as a philosophy or condition than as a process
([5],[71,[34].[38-42]). Laureani and Antony[31] advice is to
accept lean more as a state of mind or philosophy, than just a
process improvement tool. Toyota Production System (TPS)
did not happen overnight but through a series of innovations
during 30 years[37]. Lean philosophy means that all the
company lives and thinks based on the lean ideas[49]. As
soon as company and its personnel takes lean as “a new
innovative project”, which is additional to the everyday work,
then lean ideas do not work. The lean manufacturing is
philosophy because before end of 19th century craft
production was the philosophy of doing work — companies
and workers lived by it; then in the start of 20th century mass
production became a new philosophy - companies and
workers also lived by it, while, yes, craft philosophy
remained in some place; and then lean ideas came out and
again became the philosophy of doing work and exist in
parallel with craft and mass production. Toyota success is
based on its philosophy.

Philosophical aspect of lean is giving an idea that each
company might have its own understanding of lean, or, we
could say, their own lean philosophy. Indeed, Toyota went
this path by describing Toyota philosophy in the form of lean
house[32]. Lean house shows how the particular company
understands lean philosophy ([32],[43]).

TPS house incorporates four basement blocks, or the
foundation for the TPS: Toyota Way philosophy, Visual
Management, Stable and Standardized Processes and
Levelled Production. Next part of the Toyota house is two
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main pillars — Just-In-Time and Jidoka (In-station quality),
or it is also called as right quality from the first time. Those
pillars show very clearly why Toyota way achieves their
goals, which are the roof of the house. Best Quality, Lowest
Cost, Shortest Lead Time, Best Safety and High Morale are
achieved do the focus to on time delivery and best quality,
which as a result allow to shorter production time by
eliminating the waste. Another good example of the similar
lean house is the house of Scania Production System (SPS).
Scania has its own vision and understanding of lean
philosophy and this particular understanding is expressed in
the formof SPS house.

Exampled houses of lean are nothing else than companies
approaches to their daily operations based on long-term
thinking which is expressed by lean house. Changing the
approach to the operations means changing the company’s
manufacturing paradigm[45] and many authors see lean as
new manufacturing paradigm. For example, James-Moore
and Gibbons[27] and Cooney[10] discuss the relevance of
lean manufacturing for all types of manufacturing.
Harrison[21] and Drickhamer[14]study the concept of world
class manufacturing, its meaning and implication to
manufacturing strategy development. Finally, Papadopoulou
and Ozbayrak[41] and Drucker[15] find that all new
manufacturing paradigms and systems, developed after lean,
are always assessed towards lean. Also, they findings include
interesting fact: despite on high interest toward lean topic the
literature failed to follow the development of lean and
therefore the big part of literature relies on antiquated view
of lean.

Despite on many good words said towards lean, there is
still a lot questions around this topic[51]. Many authors
([32],[37].[52-53] and others) point out that imp lementing of
lean principles have to be continuous in order to bring
desired results and thus cannot be used as a fire fighting
mechanism. This sets certain limitations to the process of
implementation and requires step by step planned approach
([5],[341,[37-39],[48]). Additionally, some authors view lean
as a philosophy ([7],[32]) and divide into two human aspect
of the paradigm: culture and people development.

From the cultural perspective two sides could be defined.
One of the understandings is that management systems can
be transferred regardless of the cultural differences: the
development of the management is based on the general
logic[20]. Other side is opposite: management systems are
difficult to transfer aboard because the environmental
context is different from one country to another and one
company to another ([18],[36],[50]).

Hines et al.[25] gives rather deep overview of lean
paradigm development. He says that lean paradigm was
consequently focusing on topics arising in the field of
operations management and, as it was already mentioned,
moving from lean production status (improvement activities
on shop-floor) through lean supply chain into lean thinking
(system level). Despite on this major part of the companies,
which are implementing lean thinking, are stuck in purely
manufacturing process improvement part and forget about
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the philosophy. This may lead to the fail of lean
implementation ([32],[55]). Every company has to have clear
vision and target about lean implementation process. In other
words they have to answer the question “Why are we doing
this?” Thus, a systematic approach needs to be adopted,
which optimizes systems as a whole, focusing the right
strategies in the correct places.”[42].

Literature gives us different strategies of lean thinking
imp lementation, while no research about lean implementati
on results depending on used methodology was identified in
literature. As example, three main references are found[13]:
Lean Thinking[52], Going lean[25]and the Procedures
Manual from lean Aerospace Initiative [12]. Those strategies
are giving very general steps and are not pointing out the
critical aspects of lean implementation process — the steps
which defines the overall success of lean thinking
implementation.

Many authors ([32],[37][52-53], and others) point out that
implementing of lean principles have to be continuous in
orderto bring desired results and thus cannot be used as a fire
fighting mechanism. This sets certain limitations to the
process of implementation and requires step by step planned
approach ([6],[34],[37-39],[48]). Additionally, there are
evidence that “no standard framework for lean or its
implementation exists. A systematic approach needs to be
adopted, which optimizes systems as a whole, focusing the
right strategies in the correct places.”[42]. Also,
organizations are realizing the fact that it takes more than
quality, cost, and delivery commitments to ensure survival.
Organizations are recognizing the need for extra efforts in
terms of ability to adjust quickly and effectively to demand
fluctuations as well as product diversification according to
the requirement of customer[33].  Those mentioned
additional efforts mean than companies have to focus on
certain steps of lean implementation process more than on
others. Such steps are named as critical steps or critical
success factors.

Achanga et al.[4]in their research investigation has
brought four main key factors that are fundamental or even
critical for the implementation of lean manufacturing:
leadership and management, finance, skills and expertise,
and culture of the organisation. Leadership stands for 50%,
finance for 30%, organisation and culture for 10% and skill
and expertise also for 10% of influencing the results of lean
implementation. They suggest that “leadership and
management commitment are the most critical ones in
determining the success of a lean project. Strong leadership
ethos and committed management support is the cornerstone
to the success of implementing any idea within an
organisation”. Output of management is correctly organised
and controlled process[22]. Thus, strong manage ment of lean
implementation results in a correct and effective lean
implementation process. Also other authors show that
manage ment support and commitment to problem solving
are the main factors for successful lean implementation
([5],[11],[16],[23]).

Oprime et al.[40]in their study bring the summary of
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critical success factors of continuous. This study focuses on
factors themselves and do not investigate the process of lean
implementation. Factors of lean implementation are divided
into three groups: organisational and operational, incentive
systems and support took. The process of lean thinking
implementation is left aside and only factors facilitating the
process or used during the process are considered.

Hilton and Sohal[24]in their investigation again relay on
factors of lean itself, not on factors of process of
implementation. They find that those success factors are:
leadership, communication, behaviour and awareness of Six
Sigma; policies, culture and organizational support and
strategy; education, training and competency of the Six
Sigma experts; project improvement teams and project
manage ment; and performance evaluations based on quality
criteria, information systems, data and measurement.

To conclude that point it is important to notice that so far
studies in academic literature mostly focus either on very
general lean implementation process ([12],[25],[52]) or on
general organisation’s characteristics which should facilitate
the process of lean implementation ([4-5],[11],][16],[23],[40
]). Additionally, companies are taking lean as a popular thing
and do not properly study the issue. As a result, the process
of lean implementation is not achieving desired results and
resources are wasted for nothing.

3. Main Proposals

The research is focusing on identification of importance of
lean house for lean thinking implementation process in
connection with the whole process of lean thinking
implementation (Figure 1). Since lean house cannot be
created based on empty space, certain actions have to be
taken before. Also, the process of lean thinking does not stop
after lean house creation. Thus, author has developed the
process flow describing lean thinking implementation
process and latter connection with lean house.

Process consists of 5 implementation process steps (from
Lean knowledge acquisition to Lean implementation process
execution), start and end conditions (Process quality and
Successful lean implementation respectively) and 1 step
creating closed loop (Continuous improvement).

Inevitably starting condition of lean implementation
process is process quality - all processes in the company are
under control, or, in other words, there are standardized and
those standards are strictly followed. If the process is not
standardized, then it is impossible to improve it. TaichiOhno
said: “You have to have standards, even if they are bad
standards”[37]. Additionally, as it comes from lean theory,
standard processes are base for the improve ments.

Further, is lean knowledge acquisition step. The idea is to

understand what is lean before lean imp lementation will start.

As we have seen a lot studies show that companies do not
really understand what is lean and how it could be
implemented. Author’s proposal is that collecting and
working through as much as possible of lean theory is
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essential before starting lean journey and is vital for its
SuCCess.
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Lean knowledge acquisition could be done in many
different ways: books, articles, trainings, consultant help,
benchmarking other companies and many other ways.

Based on gathered lean knowledge company has to
construct their own model of the new production system it
will live with — lean house. Latter is as summary of the
system and it is role is very important. Lean house shows
how the particular company understands lean philosophy
[43]. This is one of the most important steps. Previous step
often exists in lean implementation plan, while lean house
construction is missing. Lean house means that company is
rethinking lean principles through company activities prism
and decides in which way and how they will implement lean.
Lean house is the base for the whole lean process and if it is
missing, then lean implementation process will not be
continuous and sustainable in long perspective.

To include lean house development into lean implementa
tion process is a novel idea and this represents author’s main
contribution into lean theory. In other words lean house
existence is the heart of the whole lean implementation
process.

Consequently, constructing the lean house model is only
half way. Company has to perform third step and
communicate and train lean house to all personnel in the
company. The target of that step is that each person in the
company knows and understands in the same way how the
lean will be implemented and what is the role of each person.
By end the end of that process lean house should be in the
hearts of all workers and thus should be the way each person
approach his or her work and based on which all decisions in
all levels are made. This is also one of the most important
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steps and usually it is missing in companies lean road maps.

As soon as lean house is created and communicated to the
company, lean implementation plan should be created and
executed — fourth and fifth steps in the model. Lean planning
process is again one of the most important steps since already
in the start of the journey lean implementation plan should
aim long-term approach (we even could say company’s
life-long approach) — plan should be at least for the next 10
or more years[45]. As observations showed, most companies
in the best examples have the plan for upcoming year or
season (September-May) and only some has it really for long
term.

Without long term plan and its execution step by step the
whole lean implementation idea becomes a short project and
it is inspired by moment emotions. As a result, nothing is
achieved and company is not changing its nature towards
being lean.

Offered model of lean implementation aims that
successful lean implementation results are achieved if
studied company:

- has process quality on place;

- and has gone through all steps of the model in the
required amount.

In the very heart of lean thinking lies idea of continuous
improvement — lean journey is endless. Continuous
improvement step closes the loop and actually brings
company back to the start. As soon as new processes are
achieved, company has new standards and process begins
again — acquiring new lean knowledge, improving lean
house, communicating it to the personnel, correcting the plan,
executing new steps, assessing new results and again and
again the same circle.

We could say that this step is the most important in lean
journey and it actually is. On other hand in current study
author focuses on the first time implementing lean and
achieving success in that. Creating the continuous circle is
other wide topic and is one of the options for the further
research.

Summarising the above we can say that lean house
creation is regarded to be the most critical and important step
due to the reason that the whole model is based on its
existence.

4. Data Collection and Analysis

Twelve companies from different industries and of
different size were chosen for the study purposes. The
selection was made based on company’s own statements
about that they are implementing lean practices and
principles to improve their operations, and lean is not taken
as a “popular thing” in those companies.

Companies selection was based on multiple case study
method. Case study method was chosen due to the qualitative
nature of current study. Also, case study method does not
require control over the activity or process being studied and
is focused on contemporary events[56]. Lean thinking
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implementation processes were going on in the company at
the moment of study and thus were contemporary events.
Author had no rights to decide what to do and how to do in
the process of lean thinking imp lementation in the company
and thus does not had control over it.

Single case study requires usage of the theory; multiple
case study analysis requires replication logic and
benchmarking of cases from different industries[56]. Exactly
the same tactics was used in current research, where
companies from different industries were benchmarked
against each other and findings replicated. According to the
multiple case study method the sufficient number of the
cases is 10[56].

To assess the companies approaches and results of lean
thinking imp le mentation, data collection step was performed.
The types of data collected were text, narrative data and
visual data. Assessment of the companies consisted of two
main parts: assessment of lean thinking implementation
process steps (proposed process described above) and results
of that process — degree of adoption of lean (DOA).

DOA was assessed based on the simplified model of
Karlsson and Ahlstrém[28]. According to this model nine
criteria of lean adoption are assessed:

- Elimination of waste

- Continuous improvement

- Zero defects

- Just in time deliveries

- Pull of raw materials

- Multifunctional teams

- Decentralization

- Integration of functions

- Vertical information systems

Each criterion has determinants. Determinants describe
the results of implementation of corresponding criterion.
Determinants are assessed as 2 — implemented, 1 — partly
implemented and 0 — not implemented. Those grades are not
taken directly from DOA and are brought in by author. Such
grades are chosen fromsimp licity point of view. Assessment
is made by comparing the initial state before lean initiative
started and the state of each area by the time of assessment.

For assessment of starting point — process quality — and of
five steps of empirical model author modified the same
Karlsson and Ahlstrdom[28] model by developing
determinants for each path. Similar to the assessment of lean
implementation results, determinants of starting point and
five steps were graded from 0to 2. The results of assessment
as well as the names of determinants of each criterion are
shown in Appendix 1. The summary of the results are shown
in Appendix 2

Collected qualitative content (text, narrative and visual)
was analysed by using content analysis method. According
to Neuendorf[35] “content analysis is a summarising,
quantitative analysis of messages that relies on the scientific
method and is not limited as to the types of variables that
may be measured or the context in which the messages are
created or presented”. Content analysis method could
incorporate the various kinds of analysis where
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communication content is categorised and further
classified[30] and is a systematic, replicable technique for
compressing many words of text into fewer content
categories based on explicit rules of coding”[47].

Data analysis in current thesis used emergent coding
approach with application of recording units. In emergent
coding categories are established following some
preliminary examination of the data: material is reviewed
and a set of features in the form of checklist is created,
further applied for coding[19]. Recording units are defined
syntactically, that is, to use the separations created by the
author, such as words, sentences, or paragraphs[47].

Additionally, the question of validity is very important. As
such, validation of the inferences made on the basis of data
from one analytic approach demands the use of multiple
sources of information. Meaning, the researchershould try to
have some sort of validation study built into the design, for
example in the form of triangulation, which is often used in
qualitative research. By triangulation the credibility of the
findings could be achieved by incorporating mu ltip le sources
of data[17]. In current research three main types of data were
used.

Based on the content analysis method, the data was
naturally categorised based on criteria from Karlsson and
Ahlstrém[28] model and furthermore subcategorised into
categories derived from determinants of each criterion. Next,
subcategorised data were analysed and concentrate of needed
information were brought out based on data type — text
(company documents), narrative (questionnaire and
interviews) and visual (photos, video and field notes).
Further, grades were given to the each determinant based on
data available

Assessment of the companies based on the proposed
model should prove or disprove the main proposal of
importance of lean house for the success of lean thinking
imple mentation process.

5. Research Result and Discussion

5.1. Process Quality

Results of assessing the companies towards success of
lean thinking implementation are presented in Appendix 1.
The starting point of lean thinking imp lementation model —
process quality — showed interesting results not only in terms
of lean, but also in term of general manufacturing process
manage ment. Process quality is aspect which has to be on
place in any company and despite on the fact whether this
company is going to implement lean or not. Standard
processes are the foundation for controlled environment in
production and thus are must for any manufacturing
company.

In our case, 3 companies out 12 got almost maximum
scores, another 4 companies got medium results (5-6 points)
and others were on the lowest part of scores (1-4 points).
Such result is indicating that only one fourth of companies
have their manufacturing environment under control, all
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others have minor or major disturbances with controlling the
manufacturing process, thus keeping those processes under
standards. Also, those companies which are subsidiaries of
foreign companies tend to have better process quality level
that local owned. Especial nature of starting point allows us
to say — companies without good process quality are not able
to improve anything. They just have nothing to improve due
to the reason that most of the processes are performed
differently each time there are done. Consequently, the
unified base (standard process) for improvement
implementation is missing. At last, this means that
companies with non-controlled manufacturing processes are
not able to implement lean thinking by default.

Contrarily, one of the tools within lean thinking is
standard work, which adds more controlled environment and
thus better manufacturing process quality. This means that
lean thinking implementation could be used also to correct
the process quality aspect. First determinant of process
quality (further PQD1) aspect is indicating whether the
number of standardized processes increased or not during
lean thinking implementation. Within this criterion the
results are the almost the same as general results of process
quality aspect: 4 companies out of 12 get score 2
(implemented), another seven get score 1 (partly
implemented) and one company get 0 (not implemented).
Score 2 in the aspect of process quality indicates that during
lean thinking implementation process quality (and thus the
number of standard processes) increased, score 1 means that
it stand more or less on the same level as before the
implementation and 0 means that either it became worse or
the starting situation was bad and nothing significant
happened during the implementation. Result of PQD1
indicates that 3companies which get higherscores in process
quality are using the standard work tool appropriately, also
one company with medium results of process quality are also
using latter tool for process quality improvement and others
are not. It is important to notice, that the medium process
quality score company which uses standard work tool got the
highest score out of mediumscore companies.

Having standard processes on place does not mean yet that
those standards are strictly followed in daily operations.
Second determinant of process quality (further PQD?2) is
indicating the number of deviations between real life and
documented process standards. Here the situation is that only
two companies (those with highest scores of process quality)
have good situation (score 2) — the number of deviations
between real life and standards are decreasing during lean
thinking implementation. With others (three companies with
score 1 and seven companies with score 0) it means that
either set standards are not followed and there are deviations
and number is not decreasing or there is nothing to follow
(no standard process as indicated in PQD1).

Deviations between standards and real life usually results
in high scrap and rework costs[18] and this is indicated by
the third determinant (further PQD3). Correspondingly,
companies with good results in PQD1 and PQD2 have also
higher score in PQD3. In practice it means that those
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companies which have standards on place and are following
them are able to decrease the scrap and rework costs and
others (without any standards or having standards, but not
following them) are not.

Furthermore, the overall process quality is also dependent
on where and how process standards are created. The better
(more practical and from different functions) input to the
process standards creation, the better output — process
standard is indicating real life and thus easier to follow. The
forth determinant (PQD4) is indicating that either standards
are created by functional manager (meaning single person is
doing those) or responsibility for standards is lying on
cross-functional teams consisting of lower level managers
and line workers. Assessment results shows that mainly
responsibility for creating process standards in studied
companies is lying on functional managers (eight companies
get score 8) or functional managers sometime discuss those
standards with others (score 1 for another three companies).
Only one company has imp lemented cross-functional teams
for process standard creation.

Finally, all mentioned above activities should results in a
smaller amount of non-value added activities in processes
(PQD5) and in a higher number of improvement suggestions
per employee (PQD6). In case of PQD5 situation is different
from possible logical conclusion: six companies out of
twelve have indicated score 2 and another six scores 1 or 0
(respectively three and three companies). Such result is
indicating that despite of not satisfying work with improving
of process quality some companies are still able to improve
the manufacturing process in terms of value adding, but this
is done on non-controlled manner, not saved in new process
standards and thus s of short-term nature. In other words,
achieved improvement in non-controlled manner could be
lost soon and the same work should be repeated (meaning,
eliminating the same non-value adding activities again in
changed processes since the optimal process to date were not
saved in process standard).

The situation with PQD6 score are following the logical
pattern: those companies with existing and followed
standards, controlled and multi-functional approach of
process quality improvement are increasing the amount of
improvement suggestions coming from employees.

Scania as reference company is indicating excellent scores
in all sixdeterminants, showing that strong process quality is
on place. Without that it would be impossible for it to
achieve such significant results in overall operations and in
lean thinking imp lementation.

To conclude the analysis of process quality criterion (and
starting point for lean thinking implementation) the
following statements could be derived. Companies with
good process quality has better possibilities to achieve
desired results in lean thinking implementation since they
have good ground to start the implementation process, they
save already done improvements and thus creating next solid
step for further improvements and they get improvement
suggestions from daily operations. Those companies with
low process quality are missing (or not controlling) the
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ground to start the process of lean implementation and most
likely planned results will not be achieved since they do not
know what they are going to improve. Lean thinking
implementation are giving the possibility to improve the
process quality by using the standard work tool and taking
this into account it could be said, that also companies with
low process quality on start have the possibility to improve
latter and to achieve intended results of lean thinking
implementation. Thus, good process quality as a starting
point of lean thinking implementation is important factor to
the companies, but is not critical.

5.2. Lean Knowledge Acquisition

Gathering as much knowledge about lean as possible is a
first step in lean thinking implementation process, and
received results from study at this step are indicating the
same pattern as in process quality aspect. Same three
companies get almost maximum scores: C4 get 6 points out
of 8 maximum, C5 - 7 points and C11 — 7 points. Another
five companies get medium scores (3-5 points) and other 4
were at low level (2-3 points). Current step in general is
indicating how well the company and its personnel are
trained against lean thinking knowledge. Gathered results
open the picture where we can see than again only one fourth
of the studied companies are investing time and money into
lean training and others are not perfect in this aspect.

Lean knowledge acquisition step of lean thinking
implementation process is focusing on four main
determinants: number of personnel trained in lean should
increase (LKAD1); number of topics deeply trained to
personnel should increase (LKAD2); number of
benchmarked companies should increase (LKAD3): and
number of books mandatory to read to all employees should
increase (LKAD4). The detailed results of those four
determinants are indicating that in general all studied
companies are doing trainings to the personnel in different
lean topics (LKAD1 and LKAD2), though benchmarking
and books reading (LKAD3 and LKAD4) are at weak
position.

Eight companies out of twelve are constantly increasing
the number of trained personnel (score 2 in LKAD1) and
others four keeping it on the more or less same level (score 1
in LKAD1). This is good result and gives strong
opportunities for all companies to achieve successful lean
implementation. The more employees know what is lean and
how to implement it, the easier it could be done. On other
hand, the situation with number of topics trained is not so
excellent. Only six companies are constantly training new
topics to the employees (score 2 in LKAD?2) and others stay
on the same level (score 1 in LKA D?2). The situation, where
new topics are not trained to the employees, means that the
lean knowledge of the company is not developing and the
lean thinking imp lementation process stays on the same level
of progress (in terms of ultimate goal to become as lean as
Toyota).

In two last determinants of this criterion the situation is
even worse. Only two companies are constantly benchmarki
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ng other companies implementing lean (score 2 in LKAD3),
another five have done it some when and never repeated
(score 1) and last five have never done it (score 1). On one
hand, there might be no need to benchmark others since no
one company is similar to another and in each company one
can find such a level of uniqueness, which is enough for
implementing lean in its own way, without any
understanding of how it is done in others — the theoretical
knowledge is required and that is it. Per contra, the logic of
operations and lean remains the same, also transferring
theoretical lean knowledge into practical way of its
implementation in the company requires hands-on
experience and lessons learned, even if this is experience of
others. Those latter aspects ultimately require benchmarking
and thus understanding the experience of others. From this
insight received results indicate weak point in lean
knowledge acquisition.

Training and benchmarking is good, though even more
additional knowledge could be received from the huge
number of books on lean. At least main and worldwide
known bestsellers on lean have to be mandatory to read for
the employees towards understanding lean thinking in wider
context with examples of abroad. In current study only three
companies have had some books to read (score 1in LKAD4)
and other nine have never used this approach (score 0). In
case of Estonia such picture is explainable very easy: there is
only one main lean book translated into Estonian language
and some articles in local magazines are available. All other
literature is in English and thus is usable only by top
manage ment with fluent English. On other hand, Estonian
manufacturers have a significant part of employees with
native Russian language and thus the same lean literature
translated into Russian could be used (all main lean books
are translated in Russia). This is one possibility to improve
the situation with fourth determinant.

As to about reference company, then situation indicated
that Scania is doing very well in terms of personnel training
on different topics and is keeping moderate level on
benchmarking and books reading. The need of constant
training is very well placed there. Situation with
benchmarking is so due to the reason that Scania itself is
already the object of benchmarking for others and also has
achieved a lot of self-experience in terms of lean
implementation that could easily live with self -
benchmarking (intra-company benchmarking).

Findings in lean knowledge acquisition step shows that in
general major part of companies is dealing with personnel
trainings, understanding that without of those the lean
thinking implementation is not possible. Though, in some
companies the need for extended number of topics is
required. Furthermore, situation with benchmarking of
other’s experience as well as getting more global view on
lean frombooks could be improved significantly. Those last
two determinants are defining the importance of lean
knowledge acquisition in successful lean implementation.
There is need to hurry up a bit at this point and to say that
lean knowledge acquisition (all four determinants) are
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critical in terms of next step of proposed model - lean house
development. If company has focused only on trainings of
lean, then the picture of lean house, the picture of successful
lean companies interpretations of lean in the form of their
own production system could be missed. Thus, studied
companies willnot be able to see this important next step and
will not focus on creating their own lean house. Contrarily,
LKAD3 and LKAD4 might be covered by trainings, if
trainers are aware about the need of interpretation of lean
into companies own production system in the form of lean
house. On this point it could be said, that lean knowledge
acquisition step is one of critical success factors for the
successful lean thinking implementation as it gives
ultimately required base for the lean house development.

5.3. Lean House Development

The concept of lean house was introduced in point 1.3 and
it represents the central part of lean thinking imp lementation.
First, it is topmost understanding and interpretation of lean
thinking philosophy in a company. Second, it demonstrates
the main road of lean thinking imp lementation in a company.
And finally, it enables the move from add-on to daily
operations lean principles implementation towards way of
working based on lean principles. In current study five
determinants help to assess it: attitude to lean
implementation should move from project type (principle by
principle) towards company’s own production systembased
on lean principles approach (LHDDZ1); lean principles
integrated into company values are increasing (LHDD2);
lean principles integrated into daily work is increasing
(LHDD3); attitude towards lean philosophy should move
from waste elimination techniques to the way of working
(LHDD4); as a result, lean house (or own production system)
is created (LHDDS5).

The result of assessment of studied companies represents
the picture where good starting point in process quality and
strong focus on lean knowledge acquisition gives the
possibility for the lean house creation. Process quality
indicates structured approach to all process in a company,
including lean thinking implementation process. Meaning,
lean thinking imp lementation is also a process, thus it has to
be standardized and constantly improved, but, again, should
be started fromsolid base — lean house. Good understanding
on lean theory, insights into other companies practice in lean
and broad view of worldwide experience allows to create
own interpretation of lean theory suitable for the current
company in given conditions.

Companies C4, C5and C11, which have highestscores in
process quality and lean knowledge acquisition, get highest
scores in lean house development step: all three get 8 points
out of 10 maximum. Other studied companies have more
moderate results: another three get medium results (4-5
points) and rest sixare on lowest level (0-3 points), where
three companies get 0. Generically, results are indicating that
only three companies understand what is lean and how they
would implement it. Rest either have only some generic
understanding of lean or have not at all.
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First determinant give evidence about overall approach on
lean thinking implementation: whether it is project type
(company is implementing one principle at once, for
example 58S, as a single project and does not have longer
insight about what is next) or it is approach of step-by-step
incorporation of lean principles into daily routines. When
companies have project approach of lean thinking tools
implementation, then employees see them (tools) as some
additional task to perform and thus are not taking them as
necessary, but normal routine. “Tasks, additional to normal”
are not performed and as a result lean thinking tools are not
working properly. Results are as follows: four companies get
2 points, three companies get 1 point and rest five get 0.
Maximum points in LHDD1 indicate that companies
approach is to achieve such condition where employees use
lean tools as normal daily routines and do not see them (lean
principles) as some addition to work tasks. In contradiction,
lowest points mean that daily tasks and usage of lean tools is
separated and employees do it as some additional, thus
disturbing, duty. Medium score is indicating that companies
are moving from one approach (add-on tools) towards
another approach (incorporating tools into daily routines).

The outcome of activities assessed in LHDD1 is
consequently graded in LHDD2, which is indicating the
increase of the number of lean tools integrated into
companies values. In this field scores divided evenly
between companies: 2, 1 and O points are given each for
fourth companies. Situation is logical compared to the
LHDD1 scores: C4, C5 and C11 have being adding lean
principles to company’s values due to existence of long term
plan of lean thinking tools implementation. Main tools
discovered in companies values are 5S (visual and efficient
organisation of workspace), SMED (single minute exchange
of dies — method for reducing setup times on machines),
5Why? (searching for the root cause of the problemasking at
least five times question why) and standard work.
Consequently, the scores of LHDD3 are showing similar
path:same three companies get 2 points in LHDD2get also 2
points in LHDD3. It means thattools added to the company’s
values are also integrated into day-to-day operations as
normal routines. Since the length of lean implementation to
the date of study is not very big (maximum 5 years), then
number of tools indicated in values itself is not big — 3 to 4
tools. Despite on that, the important issue is that those three
companies are constantly increasing the number and on date
of study had clear plan on what is next.

In case of C12, it has no well approach on moving from
project type of lean implementation towards “lean in daily
routines” (LHDD1 score 1), though even with project type
approach it managed it keep results of performed projects on
lean thinking implementation, and thus achieved increasing
in lean tools integrated into values and day-to-day activities
(LHDD2 and LHDD3 scores 2). So far they have only tool of
5S (implementation length of lean is around 2 years) and
result of keeping it is due the local initiative of implementing
those. Since company itself (locally) decided to start lean
implementation process, then it is not worthwhile to spent

240

resources on implementing one or another tool and then to
though away achieved results. It could be said that C12 has
strong potential in further lean implementation. The situation
with C6 is wise versa. Strong initiative from headquarters put
it to create vision of lean thinking implementation which
follows the path of integration of tools, though it is lacking
the passion of keeping those working as a “philosophy of
doing the work”. C12 still has an approach of add-on lean
tools to their normal operations. Tools of 5S and kaizen are
present, but the real outcome is not achieved yet. If the strong
initiative fromthe headquarters will stay, then situation with
LHDD2 and LHDD3 might change into positive side.

The situation of other companies with LHDD2 and
LHDD3 is weak. Due to the strong nature of project type
approach in lean thinking implementation tools are not
incorporated into companies values and are not the part of
daily routines. This indicates that weak process approach in
general and weak lean knowledge acquisition results in weak
results on practical integration of lean thinking tools into
company’s operations.

Fourth determinant submits the overall approach in the
company towards lean thinking. Companies are either
focused on pure waste elimination without philosophical
aspect or building the strong system of being lean company
as such in the very heart. In other words, lean thinking has to
be the way of working in a particular company, but not just
the panacea against problems and faults. The ultimate result
should be continuous improvement everywhere and always.
Assessed scores in LHDD4 indicates that five companies —
C2, C4, C5, C6and C11 — get medium score of 1 point and
other seven get 0 points. Results of companies C4, C5, C6
and C11 are predictable based on previous discussion and
indicating that those are on their way towards achieving the
situation where “we, company, act as lean everywhere and
always”. Integration of lean tools into values and day-to-day
operations on constant basis should give such result. The
more important is to look into result of C2. It has medium
results in all four determinants in lean house development
criterion, indicating that though it is not yet well doing with
integration of lean principles, but the direction is right. C2 is
subsidiary of foreign company and it is lean initiative is from
headquarters. It is using a lot of consultancy help and
keeping already integrated tools working (5S, OEE and
KPIs), personnel attitude towards improving manufacturing
processes is positive. This is strong indication of correct path
and strong potential, but only in case if company will keep
this path. In this case it much depends on how strong the
initiative from headquarters will be in the future.

Last determinant (LHDD5) of lean house criterion is
summarizing all activities of latter and indicating whether
company was able to transform all its knowledge, ideas and
wishes about lean into one formal structure — lean house. The
grading is simple: 2 points mean that lean house is created; 0
points mean that not; and 1 point mean that there is some
structural representation of company’s view on lean and its
implementation, but not exactly in the form of lean house.
Results are indicating that companies C4, C5 and C11 get 1
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point and others 0 points.

Company C4 has very good formal approach to kaizen
groups (KG) and continuous improvement (CI) — the system
which describes in very detail how to apply KG and Cl in all
levels of an organisation, the responsibility of managers and
other employees, results to be achieved. One important point
is that approach has start point, but has no end point —
company is going to apply it as long as feasible. On other
hand, this approach is not a lean house as such, with clear
values, priorities and lean tools. Employees are divided into
KG, buteach KG is free to choose which tool to use and what
to improve. It looks effective, flexible and reasonable, but
such approach tends to be uncontrolled and does not give the
same base for whole organisation. KGs are rarely
communicating with each other. Consequently, such system
could not be called as company’s production system, but
only some form of it.

Company C5 has simpler approach than C4, but the same
effective. C5 has long term plan on which tools and when to
implement and how to sustain already implemented tools.
This approach is additionally supported by the corporation
certification system. At the moment of study C5 had
implemented three tools (5S, kaizen groups and operator’s
maintenance) and was certified by the corporation on one of
those. Conversely, kind of approach does not fit into picture
of lean house and actually is not a lean house. Company C5
is implementing tool by tool in long term approach and by
this is building the foundation for the possible future lean
house. Similar approach is used in company C6, which has
also long-term plan (at least next 10 years) for the lean
thinking tools implementation, not with corporate
certification system, but plan is the same for all companies
within the corporation. Approaches of that sort allow
companies to create the attitude, where lean tools are
implemented and sustained continuously. It could be
resumed, that companies with discussed way of lean took
implementation is more leaner that those without any long
term view, but are less leaner that those with existent lean
production systemin the form of lean house.

Approach of lean house is fully realised in reference
company Scania as is get maximum points. Scania
Production System’s lean house represents the foundation of
work culture in the company. Every decision, every action
and movement is based on values, priorities and took
derived from lean house at Scania.

As we see from result number 2, the DOA is much
dependent on score of lean house development criterion
score. This dependence is explained as follows. Lean house
is the result of good starting point and first step of lean
thinking imp lementation process model. As it was said in the
start of that point, without systematic approach to process
manage ment, the process of lean thinking imple mentation
will not be addressed constitutionally as well, and due to this
company will not see the requirement of elaborating the
frame for latter process. Thereafter, reverse approach will
naturally lead company to the necessity of company’s lean
frameworkeither in the formof lean house (preferably), or in
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any other analogous form. Furthermore, requirement for lean
house establishment will lead to the need of good
comprehension of lean and such need could be realised only
via thorough lean knowledge acquisition. Onward, existence
of lean house (or similar form of that) guide the process of
lean thinking implementation first, towards the need of
training about lean house, and next, together with systematic
approach to all process, towards lean implementation
thorough planning and execution of that plan.
Correspondingly, absence of lean house will not require the
training of lean house at all. Additionally, the planning of
lean thinking implementation is not needed very much
because of deficiency of long-term vision about lean
thinking and without plan there is no plan execution. In other
words, good scores of lean thinking imp lementation process
start point and first step gives good score of lean house
criterion and consequently derives good scores of proximate
steps of the process. In the issue, DOA is high. Absence of
lean house and good scores of process quality and lean
knowledge acquisition might exist simultaneously, but
non-availability of lean house will certainly lead to poor
scores of next steps (meaning, weak lean thinking
implementation), which will give in outcome insignificant
DOA score. Based on all above the conclusion of criticality
of lean house step for the successful lean thinking
implementation could be made.

5.4. Lean House Communication and Training, Lean
Implementation Process Planning and Execution

It was explained in the conclusion to the last point that
lean house existence directly influences the scores of the
next steps of the model: lean house communication and
training, lean implementation process planning and
execution ofthatplan. This influence exists because any kind
of philosophy or production system concept is valid only
when whole organisation uses it as basis for daily work. For
attainment of such condition philosophy has to be trained to
the whole organisation and further implementation should be
based on principles, values and priorities which are
expressed in this trained philosophy.

Consequently, lean house communication and training
criterion indicates how well company’s lean framework is
spread around the employees by usage of three determinants:
number of employees trained should increase (LHTD1);
number of employees able to train lean house to others
should increase (LHT D2); and amount of information about
lean house should increase (LHTD3). After company
personnel is aware of company’s lean house and is well
trained, the planning of lean implementation process could
start. This step of empirical model is defined by three
determinants as well: lean implementation approach is
moving from project type towards way of doing work based
on lean house (LIPD1); lean implementation plan is long
term with clearly defined small steps and targets (LIPD2);
continuous improvement, also improvement of lean
implementation plan, is built in into lean implementation
plan (LIPD3). The last step of empirical model, the
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execution of lean implementation plan is assessed with the
help of two determinants: lean implementation execution
approach is moving from project type towards way of doing
work based on lean house (LIED1); lean implementation
follows the plan and is continuously improved based on
achieved targets (LIED2).

Constitutionally, in the mentioned above three criteria
only companies C4, C5and C11 get scores in all criteria and
companies C6 and C12 in lean house training criterion.
Companies C4, C5 and C11 get maximum points in lean
house training criterion (6 points) and almost maximum
points in last two criteria (5 and 3 consequently). Companies
C6 and C12 get only points from the LHTD1 - each
company get 1 point. Other companies get 0 points in all
three criteria mentioned in this point.

The interpretation of those results indicates that
companies which are leading in our assessing (C4, C5 and
C11, further LC - leading companies) get high scores mainly
due to the existence of lean house. The absence of lean house
immediately removes the need for its training — no lean
house, no training. Thus, since LC has lean house (or similar
formof it, as discussed in previous point), they have to train
it to the personnel to get the practical use of it. Again, the
existence of lean house does not necessarily mean that lean
house is trained in proper manner. It is important to notice,
that training of lean house is not the same as training of lean
principles. Training of lean house assumes that principles
used in it are already similar (or mostly similar) to the
audience and is focused on explaining the way lean
principles will be imp lemented and sustained in the company
— exactly the thing which is coded in the lean house. Thus,
results of LC in lean house training step of the process show
that those companies are constantly training the personnel,
achieving the situation where the increasing part of
employees are able to teach lean house to others and due to
continuous development of lean house the more information
about it is coming.

Thereinafter, the existence of lean house allows the
creation of the plan for the lean thinking implementation.
Important point is that under the plan the long term plan of
implementing and sustaining of several lean principles, tools
and approaches are meant. Without the lean house the plan
usually means the plan of the next project for some lean tools
imple mentation (the case we have with other companies out
of LC). As well, LC has the form of lean house which is
expressed as long termplan of introducing and using of toolks
and principles. Thus LC gets maximum points for two first
determinants of lean implementation planning criteria
(LIPD1and LIPD2) - lean implementation plan incorporates
the view that this is not only the plan of lean principles and
tools implementation, but the plan of changing the way of
working with clearly set goals and targets for long term as
well as for short term. Since the lengths of imp lementations
of LC were not long to the date of study, the plan was not
much improved and due to this the last determinant (LIPD3)
obtained one point.

At the end, the presence of the plan infers itsimplementat
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ion and absence of the plan requires no actions. Therefore,
LC get 2 points for the LIED1 and other companies 0 points.
Again, dueto the short history of lean imp lementations in LC
it is hard to assess the continuous manner of plan
improvements and based on this the score for LC for LIED2
is 1 point.

As for companies C6 and C12, they get each 1 point for
LHTD1 and 0 points for LHTD2 and LHTD3 due to the fact
that they had some training on their ideas and vision about
lean thinking implementation, but this training was attended
by limited number of people, never repeated and had no
major impact on overall process of lean implementation to
the date of assessment. Also, as it was discussed before, the
lack of long term vision for lean thinking implementation
deletes the need for latter planning and execution of plan.
Thus, results of C6 and C12 in last two determinants are 0
points.

All other companies get 0 points for because of the
situation highlighted in the previous point and the beginning
of current point — absence of lean house creates the condition
where training and further planning together with
implementation is not required. Due to the latter studied
companies are not doing those activities and thus achieving
no points.

Reference company get maximum points. Scania has
department dedicated to the development of SPS, which has
main tasks as training of SPS, follow-up of its
implementation, continuous improvement of SPS and
consequent planning of implementation of new tools, value
or principles from SPS and execution of those plans. Those
tasks fit ideally into the determinants of last three steps of the
model of lean thinking implementation and accordingly
maximumscores are awarded.

Relying on discussion in present point the conclusion of
critical nature of last three steps could be made. The presence
of lean house is critical as well, but, as it was pointed out
earlier, lean house does not necessarily mean that training of
it will be performed. Without the understanding of lean
thinking approach of the company, employees will not be
able to achieve the way of working relied on lean principles
instead of project type of lean application. Furthermore,
without the thorough planning of lean house (and thus lean
thinking) implementation and the execution of the plan the
existence of lean house is needless. Therefore successful
lean thinking implementation critically requires the
understanding of lean house throughout the organisation, the
thorough planning of its implementation and step by step
execution with clear goals and objectives.

5.5. Degree of Adoption

The performing of lean implementation process model
steps resulted in degree of adoption — the indication of how
good results were achieved by each company in adapting
lean principles. The highest score out of studies companies in
DOA is achieved by C5 (40 points) and it also has one of the
highest scores in sum of model starting point and steps (40
points). Next two companies are C11 (with 38 points in DOA
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and 40 points in process) and C4 (respectively with 34 and
38 points). All other companies have significantly smaller
results in DOA and also in process steps

Degree of adoption is identified by nine criteria and
corresponding determinants of the criteria. In general,
assessed twelve companies are focused on waste elimination,
zero defects, just in time deliveries, multifunctional teams
and vertical information system criteria—almost all
companies get points in those criteria, though mentioned
above three companies are inevitable better than others: C4,
C5, and C11 achieve high or medium points, though other
respectively medium and low. The focus to criteria referred
above is explained first by the nature and second by the
length of lean imp lementation processes in the companies.

Studied companies due to the starting kind of processes
are mostly dealing with pure waste elimination and not in
building the system of continuous improvement and way of
working based on lean. Though our score leading companies
have lean houses, which are actually focused on continuous
improvement and building sustainable lean system, they still
have not being doing that for long time and thus big signs
could not be seen. Again, lean houses lead to better
application of first lean tools, meaning better results and
assessed scores are higher.

Such things as reducing set-up times of machines,
decreasing the amount of work in progress, improving
transportation due to the changes in the layout, reducing
amount of scrap, creating more focused quality control
system, achieving higher delivery performance, creating
improvement teams and providing more data for employees
are the first results of 5S, SMED, kaizen group, standard
work and VSM (value stream mapping — visualisation of the
process in order to identify the amount of value non adding
work) tools. All those results are indicated in respective
scores. More, C4, C5 and C11 have much better and
sustainable results of mentioned improvements than others.
The latter — sustainability — is the main indicator of solid
systemof lean implementation and it was find only in those
companies which have understood lean and created their
own vision for implementing in the company. Lean house
forms the visual basis for imp lementing lean, thus employees
physically see what is lean for their company. Tangible
nature of such visual approach enable the attitude towards
the building presented lean house in the company and
sustainability of the systemarises.

Continuous improvement, pull of raw materials,
decentralisation and integration of functions are criteria in
which assessed companies mainly failed to achieve scores.
Intwo criteria of those — pull of raw materials and integration
of functions — all companies achieved 0 points. The latter is
indicatorthat none of the studied companies is improving the
supply chain (pull of raw materials) or eliminates functional
approach of company structure (integration of functions).
True, those two aspects of degree of adoption are rather
difficult and require much more powerful lean systems, and
thus powerful companies, to start those. In continuous
improvement criterion the only companies which get some
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points there again the same C4, C5 and C11. This is due to
the existence of future sights in those companies — long term
vision of how the company should implement lean. In last
criterion in this section—decentralisation—almost all
companies get points (except three) and mainly due to the
reason, that companies create kaizen teams (multifunctional
teams) and give them some responsibility.

At the end it is important to notice once more, that C4, C5
and C11 has higher DOA since the creation of their vision of
lean thinking implementation allows to achieve the
sustainability of the results and to enter into the loop of
continuous improvement. Contrarily, the absence of vision
of others creates unsustainable environment which merely
deletes first results of 5S, SMED and standard work tools,
and thus notallowing to achieve high results of lean thinking
implementation over time.

6. Conclusions

Proposed empirical model of lean thinking implementatio
n process embody the start point - good process quality, and
five steps: lean knowledge acquisition, lean house
development, lean house communication and training, lean
implementation planning and execution of lean thinking
implementation plan. The argumentation hereinabove has
indicated that process quality is important, but not critical
factor and all process steps are critical success factors. Per
contra, it was clearly seen that the basis for the proposed lean
thinking imp lementation process is lean house step. In case
of missing lean house all other steps could even remain as
critical, but they lose their major purpose and are insufficient
for achieving successful lean imp lementation. The latter was
shown on the example of all other companies except LC (C4,
C5and C12). Hence, it could be concluded that main critical
success factor for successful lean implementation in the
proposed empirical model is lean house creation step and the
criticality of others are driven by it.

Finally it could be stated that proposed model of lean
thinking imp lementation process is valid and could be used
by companies first to analyse their current initiative and
second for constructing their lean implementation process
and incorporating understanding of lean philosophy into it by
creating their own vision in form of lean house. The initial
idea says that correct starting point and performing the steps
in certain sequence and to the certain depth are the critical
success factors of successful and continuous lean
implementation. By performing current research author has
proved that if mentioned above aspects are taken into
consideration and are actually done then company has all
prerequisites to achieve its desired targets in terms of lean —
meaning successful lean implementation. At last, creation of
the lean house is the central part of the model; it drives all
other steps and thus is main critical success factor for the
successful lean thinking implementation. Thus, the initial
proposal is true — on of the reasons of failure of lean thinking
implementation process is absence of company’s vision of its
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lean initiative in the form of lean house.

Performed research is only the top of the iceberg. There
are a lot of questions which should be answered in this area.
How to study Toyota Production System? In Scania web
page it is written that in 90’s Scania people went to Toyota to
study the TPS — is it still relevant today? Are there other
ways to study lean system without visiting the Toyota —
traveling to Japan might be expensive for the SM Es and there
is a question of what will be the output of such travel.

Appendix 1. Companies assessment

Another question which might arise is how to create own
lean house —where and howto start. And there are more such
questions. To answer all of them the ultimate goal has to be
achieved — development of the general model of successful
lean implementation. This model should incorporate Process,
People and Culture aspects for all manufacturing process
types with possibility of assessing the financial feasibility of
imple mentation.

Criterion/determinant Grading Company
LOW (0-4 points) C1C7C8C10C12
PQ -Process quality MEDIUM (5-8 points) C2C3C6C9
HIGH (9-12 points) C4 C5C11 REF
. . 0 C7
s 1 EYsTe e
2 C4 C5C6 C11 REF
PQD2 - Number of deviations between standards and real life 0 C1C2C3C6CT 38 CIO
should decrease L C4 €9 C12
2 C5 C11 REF
0 Cl
PQD3 - Amount of scrap rz:\ndlée(\j/vork cogtsrelatedto the 1 C2C3C6C7C8 9 CloCL2
revenue should decrease > C4 C5 C11 REF
. 0 C1 C2C3C6C7 C8 Cl10C12
PQD4 - The responsibility of sandards creation should move
from functional managers to the multifunctional teams L C4 €9 Cil
2 C5 REF
PQD5 - The ratio of non-value added a_ctivities in processes is 2 g gg gig
constantly decreasing 2 C2 C3 C4 C5 C6 CLL REF
. . 0 C1 C8C9C10 C12
PQD6 - The number of process improvements per employee is
constantly increasing L €2 C3C5C6
2 C4 C11 REF
LOW (0-3 points) C1C7C8C10
LNA - Lean knowledge acquisition MEDIUM (4-6 points) C2C3C6C9 C12
HIGH (7-8 points) C4 C5C11 REF
0 -
LNADL1 - Number of personneltrainedin lean should increase 1 C1 C3C8C10
2 C2 C4C5C6C7 (9 C11C12 REF
. . 0 -
LNAD2 - Number of toplcsir:jcefep;g/etralned to personnel should 1 C1C3C6C7 C8 CIo
2 C2 C4C5C9Cl11 C12 REF
0 C1 C7C8C9 C10
LNAD3 - Number of benchmarked companies should increase 1 C2 C3C4 C6 C12 REF
2 C5 C11
0 C1 C2C3C6C7 C8 C9 C10 C12
LNAD4 - Number of booksma_ndatoryto read to all employees 1 C4 C5 C1L REF
should increase > -
LOW (0-3 points) C1C3C7C8C9C10
LHD - Lean house dewelopment MEDIUM (4-7 points) C2C6C12
HIGH (8-10 points) C4 C5C11 REF
LHDDL1 - Attitude to lean implementation should move from 0 C1 C3C7C8C10
project type (principle by principle) towards company’s own 1 C2 C9C12
production system based on lean principles approach 2 C4 C5C6 Cl11 REF
LHDD2 - Lean principles integrated into company values are 0 clescrclo
princip incregsmg pany 1 C2 C6C8 C9
2 C4 C5 Cl11 C12 REF
o . . . . 0 C1 C3C10
LHDDS3 - Lean prlncu?rl]ecsrelr;ts?ggated into daily work is 1 2 C6C7CBCO
2 C4 C5 C11 C12 REF
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LHDD4 - Attitude towards lean philosophy should move from [i) cl %32((;:74(?5(?6%151(:12
waste eliminationtechniques to the way of working > REF
. . 0 C1 C2C3C6C7 C8 9 C10C12
LHDDS - As aresult, lean house (or own production system) is
created 1 C4 C5Cl11
2 REF
LOW (0-2 points) C1C2C3C6C7C8C9C10C12
LHT - Lean house training MEDIUM (3-4 points) -
HIGH (5-6 points) C4 C5C11 REF
0 C1 C2C3C7C8 (9 C10
LHTD1 - Number of employees trained should increase 1 C6 C12
2 C4 C5Cl11 REF
. 0 C1 C2C3C6C7 C8 9 C10C12
LHTD2 - Number of employees_able to train lean house to 1 -
others should increase > A C5CILRER
LHTD3 - Amount of information about lean house should (1) c1e2c3Ch C7_ B Cloct
nerease 2 C4 C5 C11 REF
LOW (0-2 points) C1C2C3C6C7C8C9C10C12
LIP - Lean implementation planning MEDIUM (3-4 points) -
HIGH (5-6 points) C4 C5C11 REF

. . . . . 0 C1 C2C3C6C7 C8 9 C10C12
LIPDL1 - Lean implementation approach is moving from project 1 -
type towards way of doing work based on lean house > A C5CILRER
. . . ] 0 C1 C2C3C6C7 C8 9 C10C12
LIPD2 - Lean implementation plan islongterm with clearly 1 .
defined small steps and targets > 1 C5CILRER
. . . 0 C1 C2C3C6C7 C8 9 C10C12
LIPD3 - Continuous improvement, also improvement of lean 1 C4 C5 C1L
implementation plan, is built in into lean implementation plan 2 REF
LOW (0-1 points) C1C2C3C6C7C8C9C10C12
LIE - Lean implementation e xecution MEDIUM (2-3 points) -
HIGH (4 points) C4 C5C11 REF

LIED1 - Lean implementation execution approach ismoving 0 C1C2C3C6C7 C8 (9 Cl0CI12
from project type towards way of doing work based on lean 1 -
house 2 C4 C5Cl11 REF
] . . 0 C1C2C3C6C7CB I CLOCI2
LIED2 - - Lean implementation follows the plan and is
. . . 1 C4 C5C11
continuwously improved based on achievedtargets 2 REF
LOW (0-16 points) C1C2C3C6C7C8CIC10C12
SUMOFSIXCRTITERIA MEDIUM (17-32 points) -
HIGH (33-46 points) C4 C5C11REF
LOW (0-4 points) C1C2C3C6C7C8CYCI0CI2
EW - Elimination of waste MEDIUM (5-8 points) C4
HIGH (9-12 points) C5 C11 REF
. . 0 C1 C2C3C6C7 C8 C10
EWDL1 - Relation of Wo(rjl;(lzr:e[;s%gresstothe sales should 1 CIC5C9C2
2 Cl1REF
0 C1C2C3C6CL0C12
EWD?2 - Lot sizes should be smaller 1 C4 C7C8C9
2 C5 C11 REF
0 Ci1Cc3cr7ciciz
EWD3 - Set-up time for machines should decrease 1 C4 C6 C8 C9
2 C2 C5C11 REF
0 C1 C7C9C10
EWD4 - Machines down time should be reduced 1 C2C3C4C6C8 Cl1 C12
2 C5 REF
EWDS5 - Trangportation in terms of partsand distance should [i) C1C2C3Ch CC:Z (I;BE'C:: cloclicl
decrease > 5
0 C6 C7C8
EWDS6 - - Value of scrap and rework related to sales should 1 C1 C2 C3C4 C9 C10 C12 REE
decrease
2 C5 C11
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C1 - Continuous improvement

LOW (0-1 points) C1C2C3C6C7C8CYC10C12
MEDIUM (2-3 points) -
HIGH (4 points) C4C5C11 REF

. 0 C1 C2C3C6C7 C8 C9 C10 C12
CID1 - Number of suggestions per employee per year and 1 -
percentage ofthose implemented should increase > A C5CILRER
CID2 - The way of organizing the improvement activities: 0 C1 C2C3C6C7 C8 C9 C10C12
company should have quality circles, multifunctional teams, 1 C4 REF
formal suggestion scheme and also spontaneous problem
solving 2 csCl
LOW (0-4 points) clc2Cc3c4 C6CC1; C8C9C10C11
ZD - Zero defects MEDIUM (58 points) C5 REF
HIGH (9-12 points) -
_— S . 0 C2 C12
ZDDL1 - Responsibility for identification of defective parts C1C3CAC5C6 C7 C8 09 G0 CLL
should move from quality department to workers and workers 1 C12
should be ableto stop the line
2 REF
ZDD2 - Responsibility for adjusting defective parts should 0 C1 C3C8C9C10
move from quality department to the worker reponsible for the 1 C2 C4C5C6C7 Cl1 C12
creating defect 2 REF
0 C1C2C3C4C6Cr C8 9 CloC1
ZDD3 - Number of people dedicated primarily to quality C12
control should decrease 1 C5 REF
2 -
0 C2 C3C7C10 Cl12
ZDD4 - Products shot_JId be measured_no_t only whenthey are 1 C1C4.C5 C6 C8 C9 C11 REF
ready, but also in several steps inside the process 5 )
0 C1CC3C4C5C6C7C8CICI0CL
ZDD5 - The amouwnt of control carried out by autonomous C2 REF
defect control should increase 1 -
2 -
0 C1 C2C3C6C7 C8 O C10 C12 REF
ZDD6 - Size of adjustment and repair area should decrease 1 C4 C5C11
2 -
LOW (0-3 points) C1C2C3C6C7C8CI9CI10C12
JIT - Just-in-time MEDIUM (4-6 points) C4C5C11
HIGH (7-8 points) REF
0 C1 C2C3C6C10 C12
JITDL - Lot sizes should decrease 1 C4 C7C8C9
2 C5 C11 REF
. 0 C1 C2C3C6C7 C8 C10
JITD2 - Value of work in ggtégézsszrelated to the sales should 1 C4 C5 Co CL2
2 C11 REF
0 C1 C7 C8C9 C10
JIT D3 - Respectively order lead time should decrease also 1 C2 C3C5C6C11 C12
2 C4 REF
0 C1C2C3C4C6Cr C8 9 CLloC11
JIT D4 - Level of just-in-time should move from lots delivery C12
just-in-timetothe sequential just-in-time 1 C5
2 REF
. C1C2C3C4C5C6C7C8CIC10
- LOW (0-1 points) C11C12
PM - Pull of raw mate rials MEDIUM (2-3 points) B
HIGH (4 points) REF
0 C1C2C3C4C5C6C7C8CICI0CLL
PMD1 - Number of stages in process which use pull approach 1 C_12
2 REF
0 C1C2C3C4C5C6C7C8CICI0CL
PMD2 - Degree of pull: value of annual requirements scheduled C12
through pull sysem 1 REF
2
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MT - Multifunctional teams

LOW (0-3 points)

C1C2C3C6C7C8C10

MEDIUM (4-7 points)

C5C9C11C12

HIGH (8-10 points)

C4 REF

MT D1 - Percentage on workers working in teams should
increase

0

C3 C6 C10

C1 C2C5C7C8 Cl2

C4 C9 C11 REF

MT D2 - Number of tasks performed by a single teams should
increase

C3 C6 C7 C10

C1C2C8C9C12

C4 C5C11 REF

MT D3 - Number of job classifications should reduce

ClC3cACCeC7CBCYCI0CLL
Ci2

REF

MT D4 - Task rotation frequency should move from lessthan
once ayeartothe every hour of even more frequent

C6

C1C2C3C5C7C8 9 CloCl1ICl2

REF

MT D5 - Number of training and amount of different working
stages trained per worker should increase

C1 C2C3C8C10

RlOIN|P|[OIN|IFP] © INFP|IOIN]|F-

C6 C7C9

2

C4 C5C11 C12 REF

DE - Decentralization

LOW (0-3 points)

C1C2C3C5C7C8C9C10C11CI12

MEDIUM (4-6 points)

HIGH (7-8 points)

REF

DEDL1 - Leadership level should move from a separate person 0 C1 C2C3C6C7 Cl0 C12
within the organization to the rotation within multifunctional 1 C4 C5C8C9C11
teams 2 REF
DED?2 - Withinteam the number of employees who could and 0 C1C2C3C5C7C8C9CI10C11 C12
have accepted the responsibility forthe leadership should 1 REF
increase 2 -
DED3 - The number of hierarchical levels in organization (1) C1C2C3C5 CYRC:FCQ CLOCLL C12
should decrease 2 .
I 0 C1 C3C6C8C10
DED4 - Tr_le nu_nber of areas of responsmllrty of 1 C2 C4C5C7C9 ClL CL2
multifunctionalteams should increase 2 REF

IF - Integration of functions

LOW (0-1 points)

C1C2C3C5C7C8CYC10C11CI12

MEDIUM (2-3 points)

HIGH (4 points)

REF

0 ClC2C3C5C7C8C9Cl0C11 C12
IFD1 - The number of indirect tasks in teams should increase 1 -
2 REF
. - . . i 0 Cl1C2C3C5C7CB X CI0C1ILI C12
IFD2 - The ratio of indirect personnel in relation to direct 1 REF
employees should reduce >
LOW (0-3 points) C1C3C6C7C8C9C10
VIS - Vertical information systems MEDIUM (4-6 points) C2C12
HIGH (7-8 points) C4 C5C11REF
VISD1 - Mode of information provision should move from no 0 C10C12
information to the employees towards continuous displaying of 1 C1 C3C6C7C8
needed information directly tothe production floor 2 C2 C4 C5C9 Cl11 REF
VISD2 - Number of strategic areas covered by information flow (1) c1c3 CGCC97 C8 CIo
should increase
2 C2 C4C5C11 C12 REF
VISD3 - Number of operational measures in information flow 0 C1C3C6C7C8 Cl0
. 1 c2c4c5c09c11
should increase
2 C12 REF
. . 0 C1 C3C7C9
VISD4 - Frequency of |nf_ormat|ontothe employees should 1 C2 C6C8 C10
increase
2 C4 C5 C11 C12 REF
LOW (0-24 points) ClC2Cc3C6C7C8C CI0CI12
DO A - Degree of adoption MEDIUM (25-48 points) C4C5C11
HIGH (49-70 points) REF




Aleksandr Miina:

Lean Problem: Why Conpanies Fail with Lean I mplementation

248

Appendix 2. Summary of companies assessment results

Cl|C2|(C3|[C4|C5|C6|C7[C8]| C9|Cl0]|Cl1| Cl2 | REF
Process quality 1 5 5 10 | 11 6 3 2 5 2 11 4 12
Lean knowledge acquisition 2 5 3 6 7 4 3 2 4 2 7 5 6
Lean house 0 4 0 8 8 5 1 2 3 0 8 5 10
Lean house training 0 0 0 6 6 1 0 0 0 0 6 1 6
Lean implementation planning 0 0 0 5 5 0 0 0 0 0 5 0 6
Lean implementati on exe cution 0 0 0 3 3 0 0 0 0 0 3 0 4
Sum of six criteria above 3 14 | 8 38|40 16| 7 6 12 4 40 15 44
Elimination of waste 1 4 2 6 | 11 2 1 3 4 1 9 3 10
Continuous improvement 0 0 0 3 4 0 0 0 0 0 4 0 3
Zero defects 2 1 1 4 5 3 2 2 2 1 4 1 6
Just in time deliveries 0 1 1 4 6 3 0 2 2 0 5 2 8
Pull of rawmaterials 0 0 0 0 0 0 0 0 0 0 0 0 3
Multifunctional teams 3 3 1 8 6 1 3 3 5 1 7 5 9
Decentralisation 0 1 0 2 2 0 1 1 2 0 2 1 6
Integration of functions 0 0 0 0 0 0 0 0 0 0 0 0 3
Vertical information systems 1 6 1 7 7 2 1 2 4 1 7 6 8
DOA 7 16 6 34| 41| 11 8 13 ] 19 4 38 18 56
Sum of six criteria above 11 | 26 8 51| 56 | 14 | 13 | 19| 30 6 54 30 85
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No. 1, pp. 56-72.
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