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Abstract: Lean Manufacturing is a profound system designed to enhance every
manufacturing industry's efficiency by reducing waste through internationally recognized
tools and techniques. Enterprises of all sizes and industries strive to adopt Lean
Manufacturing (LM) concepts to maximize their resources, such as personnel, facilities,
materials, and operating schedules, to be economically effective. There are several models
for implementing Lean philosophy in enterprises. The conducted research is aimed at
reviewing and conceptualizing the LM system implementation framework in the enterprises
in Central and Eastern Europe. The analysis was based on the results of surveys conducted
in micro, small, medium and large enterprises, mainly in production, trade and service
organizations. As a result, among others, the main premises, methods and benefits of
implementing the LM system, thus identifying the specificity of the concept in the context of
the size of enterprises and the industry from which they come, were indicated. The originality
is the analysis of the effectiveness, efficiency and productivity of Lean activities,
distinguishing the size of the organization from the group of micro, small, medium and large
organizations (MSME). The research results show that the LM implementation model in
enterprises from Central and Eastern Europe is based on the Shingo model.
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Introduction

Progressing globalisation processes, dynamically changing market, increasing
intensity of competition, and threats related to crisis phenomena require the
management to undertake improvement actions and implement efficient
management systems. For companies, ensuring a stable position and competitive
advantage means selecting and applying an appropriate management strategy related
to efficiency gains (Brzoska et al., 2011; Fredriksson & Larsson, 2012; Grabowska,
2017; Mednikov et al., 2018; Andriani et al., 2019; Yu et al., 2020; Heckova et al.,
2021) and often innovation. (Penalver et al., 2018; Ko & Mom, 2019; Shin & Alam,
2020; Roque et al, 2020; Zhou et al., 2021). One of the management concepts that
create significant opportunities in terms of flexibility of production processes, cost
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efficiency and waste reduction is the concept of Lean Manufacturing (Shah & Ward,
2003; Wolniak, 2013; Deshmukh et al., 2017). The methods, tools, and techniques
of this management concept influence the reduction or complete elimination of waste
and the creation of value in products and processes. Lean in this context, should be
understood as the reduced consumption of a company's resources concerning the
"ordinary" conditions under which the company operates (Gupta & Jain, 2013;
Fullerton et al., 2014; Pacana & Ulewicz, 2020, Sudhakara et al., 2020; Danko et al,
2022). Reducing the use of resources is possible by reducing or eliminating
unnecessary activities and carrying out only those that are necessary and performed
in the proper order, correctly the first time and in a manner that increases company
profit while maintaining an appropriate level of customer satisfaction (Bortolotti et
al., 2015; Pacana et al., 2019; Wolniak et al., 2018, Gazda et al. 2013, Ostasz et al.,
2020, Ingaldi, 2021). This approach includes the modernization of production
processes, the organisational structure's improvement, and the links that occur
between the company and its suppliers and customers. Therefore, it can be
concluded that it is an integrated and comprehensive way of business management
(Baird et al., 2011). According to the LM concept, Managing an enterprise creates
favourable conditions for implementing Industry 4.0 technologies (Hasseb et al.,
2019; Slusarczyk, 2018). Whereby, through networking and the free exchange of
data, organizations can produce more economically and respond more quickly to
individual customer needs (Wolniak, 2013, Sanders et al., 2016; Lai et al., 2019;
Ding et al., 2021; Ghouat et al., 2021, Krynke 2021).

In recent years, there has been a growing interest in the concept of Lean
Manufacturing (LM), which is being implemented worldwide (Gavriluta, 2019;
Matharu & Sinha, 2019; Ojha & Venkatesh, 2021). However, in Polish economic
conditions, enterprises may face numerous difficulties in implementing and applying
this concept (Achanga et al., 2006; Ulewicz et al., 2020). In the literature, one can
often find opinions that the Lean concept can be applied in its complete form in a
company where the specificity of its functioning is closer to the specificity of
functioning of the automotive industry (Koch et al., 2006; Valentinovich, 2013).
Large companies are more motivated to implement the Lean concept. They also
have more resources that can be used to implement the concept. (van der Steen and
Tillema, 2018; El-Khalil, 2020). Small and medium-sized businesses have a more
challenging time with implementation. This is due to, among other things,
insufficient resources, lack of knowledge, as well as lack of support in the
implementation process by external companies, for which many times small and
medium-sized enterprises are not attractive enough from the point of view of
potential implementation benefits (Maszke et al., 2018; Sodhi et al., 2020; Valence,
2020; Ramadas & Satish, 2021; Salma et al., 2021). Therefore, by identifying the
strengths and weaknesses and taking into account the specificities of SME
enterprises, attempts are made to create LM implementation models that are mainly
targeted at this type of enterprise (Alexander et al., 2021). Most often, the issue of
Lean Manufacturing in the SME sector described in the literature refers mainly to
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medium-sized enterprises characterized by serial and small batch production, and
not too small enterprises often engaged in small-batch or unitary production
(Nogalski & Walentynowicz, 2011 ; Tyagia et al., 2015).

There are tens of different tools within the Lean concept, making it challenging to
create one precise classification. The wide range of Lean tools leads to the fact that
companies may not implement most of these tools at one time (Tyagia, 2015).
Therefore, a phased approach to implementing Lean concepts is increasingly
recommended (Chauchan & Chauhan, 2019; Basu & Dan, 2020), and various
universal models are being developed to indicate how Lean concepts can be implied
in companies (Nguyen, 2015; Ng & Ghobakhloo, 2018).

The purpose of this study was to review and conceptualize a framework for lean
manufacturing (LM) implementations to effectively manage manufacturing
processes in the context of organizational development and gaining customer
satisfaction. The study is based on a survey on the awareness of the Lean concept
among organizations located in Central and Eastern Europe (Poland, Czech
Republic, Slovakia).

Reseach Part

An analysis was carried out based on survey research included 16 questions created
in an expert way, i.e. after literature review (e.g. Shah & Ward, 2003, Yung et al.
2011; Nowicka-Skowron et al. 2016) and after consultation with five quality
management system representatives. The questions were created to differentiate
according to enterprise size:

-reasons, method, and effectiveness from LM system implementation,

-groups of implemented LM instruments and their effectiveness,

-waste areas and problems during implementation of system, as in works e.g.,
(Mazur & Momeni 2019; Tuan-Anh et al. 2020; Ulewicz et al. 2019).

In research took part 129 Central and Eastern Europe (Poland, Czech Republic,
Slovakia) organizations from micro, small, medium, and large enterprises
(Tambunan, 2011), which number was considered as enough following studies of
authors (Ulewicz & Ulewicz, 2020; Ulewicz & Kucgba, 2016). Among the
respondents were: micro (11.63%), small (16.28%), medium (40.31%) and large
(31.78%). Among analysis, enterprises were manufacturing (57.32%), trading
(20.12%), service (18.90%) and other companies (3.66%). More than half of
surveyed organizations were companies (52%), by which a slightly lower percentage
were private companies (about 24%). Small groups were constituted administrations
and cooperatives (1.32%). The answers were provided by the respondents who were
employees of higher, middle and lower level, e.g. management, technologist,
constructor, quality supervision engineer. production specialist. The presented
results included only response rate, because not all organizations responded to each
of questions, and also not declared implemented LM system. Therefore, to achieve
the number of responses allows obtaining reliability and significance of the results,
the adopted combination of techniques was used, i.e. normalization of response for
category of organization size (Ghram, Frikha, 2018), and scale of category
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importance in scale from 0 to 1 (Mane, Dongale, Bapat, 2014). The purpose of
normalization technique was to unification disproportionate measure categories to
their comparison, and to ensure reliability and relevance of the results (Kiselakova
et al. 2020; Tarka, 2015). Following to (Ghram, Frikha, 2018) for the different
number of answers, where the more answers, the more important category, was used
formula (1):
xij 1

i=0Xij7 1)
where: x;; —normalized weight in category in ji question, x;; — number answers for
in category in ju question, x;;9 — summary number of answers in analysed question
for category (size) enterprise in ji question, i,j=1,2, ..., n.
As result, category values of each question were normalized. These values should be
in rank from 0 to 1. According to formula (2) it is possible to determine correctness
of calculations:

fij =

L
i=0

where: X;; —normalized weight in category in jn question, i,j =1, 2, ..., n.

If the sum of normalized values for all categories in question is equal to 1, it is
possible to show that answer values for category were correct normalized.

Based on normalized values of category weights (x;;), it was possible to identify
important categories, i.e. percentage of the highest number of responses provided.
Therefore, the range of category weight values for any questions was different. To
identify important category it was necessary adjustment of importance scale of these
categories to range of category values for each answer. Following of authors (Mane,
Dongale, Bapat, 2014), the importance scale of categories was developed and used
(Tabela 1).

Table 1. Importance scale of category.

Condition Describe Weight
Unimportant 0.0
Strongly imporntant 0.1
If category weights are in rank <0.0; 0.5) Very important 0.2

Highly imporntant 0.3

Extremply important 0.4

If category weights are in rank <0.5; 0.6) Medium imporntant 0.5
Quite important 0.6
Strongly imporntant 0.7
If category weights are in rank <0.6; 1.0> Very important 0.8
Highly imporntant 0.9

Extremply important 1
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Source: Own study based on (Mane, Dongale, Bapat, 2014).

According to importance scale identified importance categories with distinction size
of enterprises from micro, small, medium, and large enterprises. Follows to the
authors (Ghram, Frikha, 2018; Mane, Dongale, Bapat, 2014), maximum weight from
all category weights for any question from micro, small, medium and large
enterprises were determined. Then, according to importance scale was determined
in which number range is maximum category weight. As assumed in (Mane,
Dongale, Bapat, 2014) difference between values included in the range (so-called
weights of important category) was equal to 0.10 for compartment closed on both
sides. Categories included in this number range were important, i.e. the most
important among identified (have important weight, so has the highest percentage of
the answers given).

Research Results

Initially, as part of survey research, was verified to approach organizations to
continuous improvement by using the LM tools. After normalization of survey
results (accordance with formula 1) and verification obtained category values
(accordance with importance scale), it was shown that micro, small and medium
organizations considered that exists a system continuous improvement (kaizen) in
which lean tools are using (about 0.57). On the other hand, large-scale organizations
have overwhelmingly considered that lean management exists, as part of is kaizen
approach (0.62). Therefore, it was adequate to verify factors implemented in the LM
system in these organizations. The implementation factors were expertly developed,
then verified, and corrected as part of consultations with five Plenipotentiaries. As
result, fourteen possible deployment factors were proposed. Based on (Krok, 2015),
it was assumed, that each of respondents had opportunity to point maximum of two
answers, in that proposed own factors. Results are shown in Table 2, where weights
were determined according to assume method, i.e. normalized category values in
each survey question according to organizations' sizes (according to formula 1) and
verification of the results according to developed significance scale.
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Table 2. Factors implementation of Lean Manufacturing system in organization

Factors implementation of LM in Micro Small Medium | Large
organizations

need of reducing production loss 0.06 0.24 0.25 0.19
less investment for the same production | 0.00 0.03 0.05 0.02
level

increasing production with a constant 0.00 0.18 0.05 0.06
level of investment

need to increase production efficiency 0.12 0.15 0.12 0.16
providing high-quality products and 0.35 0.15 0.18 0.13
services

fashion related to introduction of the Lean | 0.00 0.00 0.00 0.01
Manufacturing system

increasing financial results by reducing 0.00 0.00 0.06 0.07
production costs

shortening delivery times 0.12 0.06 0.02 0.05
increasing customer satisfaction 0.18 0.06 0.06 0.08
optimization of production processes 0.06 0.09 0.06 0.09
continuous improvement of production 0.06 0.03 0.08 0.07
processes

implementation of the production plan 0.00 0.03 0.04 0.02
improvement and increase of work safety, | 0.06 0.00 0.02 0.04
improvement of health and safety

conditions

Sum of normalized values 1.00 1.00 1.00 1.00
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Table 3. Problems associated with implemented of the Lean Manufacturing system

Problems associated Micro Small Medium | Large

with implemented of the LM
employee workload 0.04 0.08 0.13 0.13
need to reorganize the organization 0.08 0.11 0.07 0.10
insufficient number of trainings or their 0.08 0.03 0.08 0.03
poor guality
no time 0.29 0.21 0.20 0.10
too short implementation period 0.08 0.08 0.07 0.05
lack of suitably qualified personnel 0.13 0.08 0.01 0.04
complicated implementation procedure 0.04 0.11 0.07 0.02
difficulties in understanding language and | 0.04 0.05 0.02 0.05
requirements of standard
too little commitment from management 0.00 0.03 0.06 0.03
too little involvement of employees 0.00 0.11 0.07 0.09
employees' fear of changes 0.13 0.05 0.09 0.18
reluctance of employees to introduce 0.08 0.05 0.10 0.11
changes
non-compliance by employees with rules of | 0.00 0.03 0.04 0.05
operation tools
Sum of normalized values 1.00 1.00 1.00 1.00

Organizations from micro, small, and medium groups had pointed that important
problem of implementation of LM was lack of time (average 0.23). In turn,
organizations of large sizes declared that base problems were: reluctance of
employees to introduce changes (0.11), employee workload (0.18), employees' fear
of changes (0.13). None of the organizations mentioned their own problems with LM
implementation. Then, it was checked which LM instruments were implemented and
which problems were eliminated after their these implementations. The results are
shown in Table 4, in which values were determined according to formula (1), and
analyzed based on the importance scale.

Table 4. Effects of implementing Lean Manufacturing tools in the organization -
weight share.

c
2 g D P ) Z‘ o
- 5 |5 55 |2 |55 |58
Type of 5 |8 |2 |t5|% |gg|¢ef
elimination 2 = = 3 2 o o g s 5
=] @ S & € = c & 5
[t > = -] @
)
Declared weight share of problems eliminated after
implementations implementation of the LM tool
- VSM
Micro 0.00 - - - - - -
Small 0.00 - - - - - -
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Medium | 0.16 0.14 0.21 0.21 0.21 0.14 0.00
Large 0.52 0.21 0.16 0.16 0.18 0.21 0.08

Declared weight share of problems eliminated after
implementations implementation of the LM tool
Micro 0.31 5S 0.00 0.50 0.25 0.00 0.25 0.00
Small 0.50 0.08 0.15 0.38 0.08 0.15 0.15
Medium | 0.56 0.04 0.27 0.33 0.07 0.16 0.13
Large 0.91 0.09 0.25 0.27 0.11 0.07 0.21
Declared weight share of problems eliminated after
implementations implementation of the LM tool
Micro 0.00 - - - - - -
small 017 | °MEP 025 [050 |025 |0.00 |000 |0.00
Medium | 0.30 0.00 0.42 0.16 0.05 0.00 0.37
Large 0.35 0.00 0.43 0.22 0.17 0.04 0.13
Declared weight share of problems eliminated after
implementations implementation of the LM tool
Micro 0.31 Poka- | 0.00 0.50 0.25 0.00 0.25 0.00
Small 0.33 Yoke 0.00 0.25 0.38 0.00 0.13 0.25
Medium | 0.30 0.11 0.06 0.17 0.11 0.06 0.50
Large 0.81 0.03 0.09 0.06 0.09 0.03 0.70
Declared weight share of problems eliminated after
implementations implementation of the LM tool
Micro 0.08 TPM 0.00 0.00 0.00 0.00 0.00 1.00
Small 0.28 0.00 0.14 0.29 0.14 0.00 0.43
Medium | 0.56 0.03 0.29 0.15 0.00 0.06 0.47
Large 0.70 0.03 0.26 0.10 0.10 0.06 0.45
Declared weight share of problems eliminated after
implementations implementation of the LM tool
Micro 0.15 ORM 0.00 0.50 0.00 0.00 0.50 0.00
Small 0.11 0.00 0.00 0.00 0.50 0.00 0.50
Medium | 0.09 0.00 0.25 0.00 0.25 0.25 0.25
Large 0.15 0.13 0.25 0.13 0.25 0.13 0.13
Declared weight share of problems eliminated after
implementations implementation of the LM tool
Micro 0.08 Kanba | 0.00 0.00 0.00 1.00 0.00 0.00
Small 0.00 n - - - - - -
Medium | 0.12 0.29 0.00 0.14 0.57 0.00 0.00
Large 0.47 0.08 0.31 0.15 0.35 0.12 0.00

As shown in Table 4, the sum of category values was equal to 1. Therefore, it was
shown correctness calculation. Initially, the implementations of the VSM (value
stream mapping) tool were analyzed. Analysis was shown lack of implementation
this tool in micro and small organizations. Few such implementations were in
medium-size organizations (0.16), simultaneously declared that implementation of
VSM contributed mainly to eliminate (0.21): waiting time as well as unnecessary
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movement and inventory. The most number of implementation of VSM was
identified in large organizations (0.52), which by this tool eliminated mainly
overproduction and unnecessary transport (0.21).

Then, it was verified implemented of the 5S tool (the concept of standardization of
work positions). It was observed the overwhelming number of declared
implementations in large organizations (0.91), which were pointed that eliminated
mainly: redundant traffic (0.27), waiting time (0.25), repairs and deficiencies (0.21).
A similar number of implementations were observed in small (0.50) and medium
(0.56) organizations, which had declared that eliminated mainly redundant traffic
(average 0.36). A relatively smaller number of implementations of this tool occurred
in micro organizations (0.31), which were eliminated mainly waiting time (0.50).
Then, implementations of the SMED tool (Single Minute Exchange of Die) were
analyzed. It was shown a lack of implementation of these tools in micro
organizations. Relatively few implementations occurred in small organizations
(0.17), then medium (0.30), and large (0.35), which simultaneously shown that the
SMED tool allows eliminating waiting time (average 0.45).

Next, the implementation of the Poka-Yoke tool (method of preventing mistakes)
was verified. A similar number of implementations (about 0.31) declared micro,
small, and medium organizations, which eliminated mainly: waiting time - micro
organizations (0.50), redundant movement - small organizations (0.38), repairs and
shortages - medium organizations (0.50). The largest number of Poka-Yoke
implementations was observed in large organizations (0.81), which declared that this
tool allowed to eliminate repairs and shortages (0.70).

Then, implementations of the TMP tool (Total Productivity Maintenance) were
analyzed. It was shown, that a small percentage of micro organizations (0.08)
implemented this tool, by which relatively few more implementations have been
observed in small organizations (0.28). More than half of medium organizations
(0.56) implemented TPM, where the largest number of implementations indicated
large organizations (0.70). All of these organizations identified, that implementation
of the TMP allowed mainly to eliminate repairs and shortages.

Then, it was verified of implementation of QRM (Quick Response Manufacturing)
tool. It was shown, that these implementations were relatively little in MSME
organizations (average 0.13), where these organizations declared in a similar way
that eliminated mainly: waiting time, inventory, unnecessary transportation, repairs
and shortages.

The last of the analyzed tools is Kanban, for which a lack of implementations in
small organizations was observed, and a small percentage of implementations were
in micro organizations (0.08). Relatively few more implementations were declared
in medium organizations (0.12), where the largest of implementations were in large
organizations (0.47). Both micro, average, and large organizations showed that the
Kanban tool allowed mainly to eliminate waste. In turn, large organizations also
indicated that implementing Kanban resulted in elimination of waiting time.
Additionally, in this context, the efficiency of implemented LM tools was verified.

383



2022 POLISH JOURNAL OF MANAGEMENT STUDIES

Vol.25 No.2 Ulewicz R., Czerwinska K., Siwiec D., Pacana A.

The organizations from groups of micro, small, and medium shown that
effectiveness depends on the type of tools (average weight 0.44). In turn, large
organizations stated that the LM tools are effective (0.58).

In the next stage of the survey results analysis, it was verified what types of waste
were eliminated in the organization's MSME group. Micro organizations showed
that eliminated mainly the unused potential of the employee (0.33). Small
organizations declared that eliminated mainly unnecessary transport (0.12).
Relatively similar results were obtained for medium and large organizations, which
indicated that they eliminated mainly: inventories, excessive traffic, shortages,
unused potential of an employee and waiting. In addition, large organizations
indicated the elimination of overproduction and unnecessary transport.

In the next stage of analysis, it was verified internal and external benefits from
implemented the LM tools. According to assumed method, the category values
included in each question were normalized depends on the size of organizations (as
in formula 1), and verified these values were based on the importance scale. Results
are shown in Table 5.

Table 5. The most important observed internal and external effects from the
implementation of Lean Manufacturing tools.

The most important effects observed ‘ Micro ‘ Small ‘ Medium ‘ Large
internal

reduction / elimination of organizational 0.11 0.20 0.16 0.21

problems

reduction / elimination of labor conflicts 0.11 0.12 0.09 0.05

reduction / elimination of downtime / 0.17 0.20 0.29 0.23

failure

reduction / elimination of other factors 0.06 0.00 0.05 0.16

improving communication and information | 0.17 0.16 0.19 0.16

flow

improving the comfort of work 0.33 0.20 0.21 0.12

| don't know / can't define 0.06 0.12 0.02 0.05

Sum of normalized values 1.00 1.00 1.00 1.00
external

acquiring new customers 0.39 0.17 0.32 0.27

retaining existing customers 0.17 0.25 0.28 0.33

improving the image of local 0.06 0.13 0.08 0.10

administration bodies

better cooperation with subcontractors and | 0.33 0.21 0.24 0.17

suppliers

better contact with local media 0.06 0.13 0.00 0.04

| don't know / | can't define 0.00 0.13 0.06 0.08

Sum of normalized values 1.00 1.00 1.00 1.00
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The main internal benefit for micro, small and medium organizations was improving
the comfort of work, where also small and medium organizations pointed to
reduction/elimination of downtime/failure. Also, important internal effects in small
and medium organizations were considered reduction (elimination) of organization
problems. In turn, mainly external benefits were: obtained new customers (micro and
large organizations), better cooperation with subcontractors and suppliers (micro and
small organizations), and retaining existing customers (small and large
organizations). Analyze of mentioned effectiveness, efficiency, and productivity of
LM was carried out by used in organizations among others: audits, 8D report, gemba
walk, surveys, diagnostic surveys, analysis in the ERP system, TPM indicators,
Pareto analysis, Kaizen, FMEA, inventory calculations or VV-shape layout.

At the last stage of the analysis, it was verified whether the percentage of
organizations from the MSME group that did not declare the implemented LM tools
planned to implement them in the future. Micro, small and large organizations have
indicated that it is difficult for them to determine at present whether there will be
such implementations. In turn, medium-sized organizations predominantly indicated
that they do not plan such implementations in the future.

Discussion

The scope of application of the Lean concept in Central and Eastern Europe
enterprises depends mainly on: the nature of the business activity, the type of
production, the size of the organization and the stage of implementation of the
concept and professionalism in the use of LM tools. Focusing on different aspects of
LM implementation (e.g., reasons for LM implementations, accompanying
impediments, benefits, LM tools implemented), one can see differences in the size
of organizations. Based on our research and literature sources (Bednarek 2015), it
can be concluded that the model of LM implementation in Central and Eastern
Europe enterprises is similar to the Shingo model (The Singo Model version 14, Utah
State University, 2020), which is a global standard. In this case, the culture of
conduct as in the 4Ps (Liker 2004) model of divination relates directly to internal
stakeholders and their partners. For MSME sector organizations, a paradigm can be
formulated that an ideal outcome requires a viable system with established rules.
The research conducted identified the main reasons for implementing LM in
organizations with a distinction of their size. The main reason for LM
implementations in micro organizations was the need to ensure high-quality products
and services, while in small and medium organizations, the critical reason was the
need to reduce production losses. This may be because production systems in SMEs
are more adaptable due to their smaller size and their ability to produce products in
small batches to meet the diverse requirements of their customers (Lee, 1995).
Large-sized organizations indicated the exact reasons for implementing LM, but
with a significant emphasis on increasing production efficiency. What results from
their specifics - designed for economies of scale in terms of product manufacturing
(Alkhoraif et al., 2019).
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When analyzing the problems occurring in the process of LM concept
implementation, the surveyed micro, small and medium organizations indicated that
a significant problem related to LM implementation was lack of time. Other barriers
cited in the literature regarding Lean implementation are operational level problems,
including inefficient processes and quality control systems (Lee, 1995; Alkhoraif et
al., 2019, Ulewicz et al., 2021). Further barriers to applying Lean in SMEs were
identified by (Shrimali et al., 2018), who cite lack of top management support and
resistance to change from middle management. For SME, the weak point is the
organizational culture, as it most often adopts an autocratic management style, which
does not favour the improvement of (Achanga i in., 2006). On the other hand, the
surveyed organizations of significant size declared that the main problems in
implementing the LM concept were employees' reluctance to make changes, the
burden of employees, and the fear of employees to change. The results indicated in
studies (Hausner, 2009, Zebrucki & Kruczek, 2018; Hensel, 2015; Sahu et al., 2020)
overlap with the barriers identified in the study. Lack of proper understanding and
interpretation of Lean concepts can introduce chaos in the company, resistance from
employees and lack of trust (Podobinski, 2015; Sisson JA., 2019), which results from
employees mistakenly identifying Lean activities, with a decrease in employment.
(Fullerton i in., 2014). The solution to the identified problems seems to be the
creation, both in micro, small, medium and large organizations, of an appropriate
organizational culture that would include more than just a plan to improve operations
(Panizzolo et al., 2021; Atkinson, 2010; Bortolottia et al., 2015). In addition, it
should be noted that the research carried out by (Abu et al., 2021) revealed a
synergistic effect between three key factors - culture and human attitude, knowledge
and resources - which play a crucial role in implementing lean and eliminating a
significant number of revealed barriers. However, most studies do not consider the
importance of organizational culture, focusing more on operations rather than
considering any cultural issues and factors that should be managed simultaneously.
(Achanga et al., 2006; Dora et al., 2013; Kumar et al.,, 2014; Testani &
Ramakrishnan, 2011). Another way to avoid or reduce the number of potential
problems in the implementation of the LM concept seems to be the use of an external
consultant.

From the conducted research on the type of LM tools implemented, it can be
concluded that due to financial and human resource constraints experienced by
SMEs (apart from implementing organisational improvements such as performance
and criteria evaluation systems), the implementation of the LM concept is most often
based on introducing uncomplicated and low-cost lean tools (e.g. visual
management, 5S/6S, VSM and standard operation). While more complex tools
(TPM) and support initiatives (IT) that require more money, time and training
(productivity investment) are being introduced in most of the large organisations
participating in the survey. The literature also confirms the identified trend
(Walentynowicz, 2013; Revers et al., 2015; Chiarini, 2012; Alkhoraif et al., 2019,
Dziuba et al. 2021). The primary determinant of selecting these tools should be their
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usefulness for the implementation of the fundamental objectives of Lean - improving
the organisation's effectiveness in the areas of quality, cost and time and the
elimination of waste. However, tools (methods and techniques) of a "soft" nature
(Lean Thinking) can be applied universally, regardless of the type of activity of the
organization. The implementation of Lean is a long-term process, which SMEs
should undertake through incremental steps to improve their production processess.
When considering the benefits of implementing LM, attention was paid to
differentiating the size of the organisation. The main internal benefit for
organisations in the micro, small and medium group was the improvement in the
organisation's comfort, where additionally small and medium organisations
indicated a reduction (elimination) of downtime/failures. Besides, reducing
(elimination) of organisational problems has been considered an important internal
effect in small and large organisations (Wolniak, 2013; Wolniak, 2014; Wolniak et
al., 2018). Implementing the Lean Manufacturing concept enables organisations to
increase efficiency and flexibility towards customers and reduce costs (Grycuk,
2016). Companies that operate according to LM are characterised by less inventory
and finished products, better product quality and simplified processes (Nogalski,
2010); in addition, Lean can positively affect stability and mitigate the company's
response to the crisis (Krasinski, 2015). In turn, the main external benefits were:
gaining new customers (micro and large organizations), retaining existing customers
(small and large organizations) and better cooperation with subcontractors and
suppliers (micro and small organizations). Numerous literature studies indicate that
the abovementioned benefits convince organizations to implement LM (Zebrucki &
Kruczek, 2018; Sahoo, 2020; Mora et al., 2017).

The review of the literature on the subject and the results of the conducted survey
indicate that the implementation of Lean Manufacturing practices in large enterprises
is growing, while the implementation in micro, small and medium enterprises
(SMEs) is still slow. (Chakraborty et al., 2019).

Conclusion

Every economic entity, functioning in competitive conditions, is confronted with the
necessity of changes in the scope of provided activities or internal changes.
Customers will evaluate the effectiveness of implemented changes. In case of
approval, it will be the beginning of continuous improvement and implementation of
further effective changes. The concept of Lean Manufacturing is one of the paths an
organization can take to build competitiveness and increase innovation in the global
market.

The purpose of this study was to review and conceptualize a framework for lean
manufacturing (LM) implementations to effectively manage manufacturing
processes in the context of organizational development and gaining customer
satisfaction. The research indicates that micro, small and medium-sized enterprises
are overcoming significant barriers in implementing Lean concepts. The most
common problems include a barrier in the relationship between management and
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employees, lack of standardization, short-term financial goals, lack of information
about the effects of actions, and lack of knowledge, equating Lean with a decrease
in employment. Unfortunately, this approach called short-term is a common mistake
made by micro, small and medium enterprises. Lack of knowledge of the techniques
and tools used in Lean is also a significant obstacle. This is presumably the result of
inadequate training (inconsistent with practice) or lack thereof.. The problems of
micro, small and medium enterprises during the Lean implementation process are
less about technical issues and more about management and control processes. This
phenomenon is related to the fact that solutions used within stable production are
characteristic for large companies and cannot be applied in SMEs. However, it is
essential to note that implementing Lean is a long-term process and that SMEs need
to take a forward-looking approach by gradually improving organisational processes.
According to the authors, the critical activities in overcoming the barriers to Lean
implementation are management education and the development of a set of
procedures and guidelines facilitating the implementation of the tools of this concept
in a specific group of entities such as SMEs.

The analysis of the questionnaires and the analysis of changes taking place in the
organization's culture showed that there is a great potential and demand for Lean
solutions for Central and Eastern Europe organizations regardless of their size and
the nature of their business.
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ANALIZA SYSTEMOWEGO PODEJSCIA
DO KONCEPCJI LEAN MANUFACTURING
— WYNIKI BADAN EMPIRYCZNYCH

Streszczenie: Produkcja szczupta to rozbudowany system zaprojektowany w celu
zwigkszenia wydajnosci kazdej branzy produkcyjnej poprzez redukcje odpadow dzigki
uznanym na arenie mi¢dzynarodowej narzedziom i technikom. Przedsigbiorstwa niezaleznie
od wielkosci i branzy starajg si¢ przyja¢ koncepcje Lean Manufacturing (LM) , aby
zmaksymalizowaé swoje zasoby, takie jak personel, obiekty, materiaty i harmonogramy
dziatania, aby byly ekonomicznie efektywne. Istnieje kilka modeli implementacji filozofii
Lean w przedsicbiorstwach. Realizowane badania maja na celu dokonanie przegladu
i konceptualizacji ram wdrozen systemu LM w przedsiebiorstwach w Europie Srodkowo-
Wschodniej. Analize oparto na wynikach z badan ankietowych przeprowadzonych w mikro,
matych, $rednich i duzych przedsigbiorstwach, glownie w organizacjach produkcyjnych,
handlowych i ustugowych. W rezultacie wyloniono m. in. gtéwne przestanki, sposoby oraz
korzysci z wdrozen systemu LM identyfikujac dzigki temu specyfiki koncepcji w kontekscie
wielkosci przedsigbiorstw oraz branzy z ktérych pochodza. Oryginalno$cig jest
przeanalizowanie skutecznosci, efektywno$ci oraz wydajnosci dziatan Lean w rozréznieniu
na wielko$¢ organizacji z grupy mikro, matych, $rednich i duzych organizacji (MSME).
Wyniki badan skazuja ze model wdrozenia LM w przedsigbiorstwach z Europie Srodkowo-
Wschodniej oparty jest na modelu Shingo

Stowa kluczowe: Lean manufacturing, Lean production, narzedzia lean, wydajnosci
operacyjna, wartos¢, zarzadzanie operacyjne
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BRFEMSHRELEZDT——LIEMRRENER

BE  BRFER—TRZNRS  BEEZERANNIEMERNEDRE - N
MiEEEMHIEWRIZER - SMHEMTWAE W ES NRABBEHE (LM) 812,
URAREMFMARSTR - AIIALR - 1= - MRAZETY - USSIZFSH -
ERWPEIERRERAILIPES - AT EEEENRREPREREWRY
LM RIKHMAESR - ZAWETIME - NE - PEMARPWNBEEER - £TE2E
£ AHHRSAHR - EFR - BREMIN - i8R 7K LM RANEZERIR - 5A
MR - NiiEE FEEWAERREFRETWE S MR - el Z X5
ENNBERM - WRMEF DRI - RARNAESME - N - pERIFAR
HIR (MSME) HIBARRSFFE, ARERERHE - PAREWALMKERBEZET
Shingot& 2!

Xiia): FRFLE, BRES BRIE, SESN, NE SEEE
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