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Currently, the application of Lean management or its elements is widespread.
The evolution of this management technology has shaped its principles, which are
effective in improving the efficiency of interconnected work and natural processes,
resulting in the transformation of raw materials and resources into high-quality and
competitive finished products for economic entities. By the outlined significance of
Lean management and its associated scientific issues, the article aims to study the
principles of Lean management and their impact on the efficiency of production
processes. The research results demonstrate that the overall impact of Lean
management principles on the efficiency of production processes for economic entities
is only realized when based on fundamental concepts such as: eliminating unnecessary
operations that do not add value to the final product or service, reducing excess
production inventory, balancing workload on equipment and employees, determining
temporal time (i.e., the time to produce one unit of product), adopting systemic
thinking, involving employees at all levels in the improvement process, and recognizing
their experience and initiative. It is observed that only the effective implementation of
Lean management principles leads to positive changes in production systems, such as
cost minimization, process optimization, improvement in product quality, and employee
engagement. It has been demonstrated that the content and systemic nature of each
principle contributes to a multi-level impact of Lean management on the efficiency of
production processes. The multi-level nature manifests itself simultaneously in several
dimensions, particularly in: increasing production productivity (achieved through cost
minimization, optimization of production processes, and increased production
capacity), reducing levels of production and other inventories (achieved through
reducing excess inventories, decreasing costs of storage, and avoiding production
delays), improving product quality (achieved through eliminating unnecessary
operations, controlling deviations, and reducing costs associated with error
correction), and engaging employees in the process of improving production processes
(achieved through identifying and implementing effective ideas for process

improvement).



Ha cvoco0niwmniti denv 3acmocysannsn Lean-meneosxcmenmy abo 1020 oKpemux
enemenmia € noscroonum. Eeonoyisa yiei ynpaesnincokoi mexnonoeii cghopmysana maxi
il npunyunu, axi € diesumu y niOBUUWEHHI eheKMUBHOCMI 83AEMO38 SA3AHUX NPOYeCis
npayi i NPpuUpoOHUX Npoyecie, 8 pe3yIbmami AKUX GUXIOHI mamepianu i CUPOBUHA
nepemeopioomvCsl Ha AKICHY | KOHKYPEHMOCNPOMONICHY 20MO8Y NPOOYKYIIo CY0 €Kmie
eKOHOMIYHOI  OisitbHocmi.  Bionogiono 0o  eusnauenoi 3uauywocmi  Lean-
MEHEeONCMeHmy ma 61acmueoi UoMy HAYK080i npoOieMamuKu, Memow cmammi €
gusuenHs npunyunie Lean-meneOdcmenmy ma ix enaugy Ha egeKmuHicmy
BUPOOHUYUX NpoYeci. 3a pe3yibmamamu 00CIIOHCEHHS 008€0EHO, WO 8 YINOMY 6NIIUE
npunyunie Lean-meneoxcmenmy Ha epexmuenicms eUpoOOHUYUX Npoyecis cyO €kmie
eKOHOMIYHOI OisIbHOCMI opmyembcs auule y 6unaoky ix 0a3y8awHs HA MAKUX
NONOJCEHHSAX, SIK YCYHEHHA 3aueux onepayii (abo makux, aKi He 000aoms 6apmochnii
KIHYe80oMY NPOOYKMY YU NOCIY3L), YCYHEeHHSI HAOMIDHUX 8UPOOHUYUX 3ANACI8, ) CYHEeHHS.
HepiGHOMIDHOCMI HABAHMAJICEHH HA OONAOHAHHA MA NPAYIGHUKIB, BU3HAYEHHS
Maxkmogoeo yacy (mobmo uacy Ha UpPOOHUYMEO OOUHUYI NPOOVKYIL), cucmemHe
mucnennsa. Konemamosano, wo nuwe egpekmusne enposaddicents npunyunie Lean-
MeHeOHCMEHMY NPUZBOOUMb 00 NO3ZUMUBHUX 3MIH )Y GUPOOHUYUX cCUCeMax (MaKux sK
MIHIMI3ayis eumpam, OnNMUMI3ayis, NOKPAWeHHs SAKOCMI NpoOYKYii Mmoujo).
Hosedeno, wo 3micm ma cucmemMHuUl Xapakmep KONXCHO20 NPUHYUny gopmye
bazamopisnesull énius Lean-meneoxncmenmy Ha epeKkmusHiCmy UPOOHUYUX NPOYECIE.
3micm 6azamopienesocmi nPosGAE cebe 0OHOUACHO 8 KITbKOX ACNeKmax, 30Kpema y:
nio8UWeHHI NPOOYKMUBHOCMI 8UPOOHUYMBA (U0 00CAAEMbC KOUMOM MIHIMI3ayii
sumpam, onmumizayii 8UpPOOHUYUX npoyecié ma  30LIbUIeHHS — BUPOOHUYOT
NOMYHCHOCMI), 3MEHULEHH] DIBHS UPOOHUYUX MA THWUX 3aNacié (o 00csA2acmobes
KOWMOM 3HUINICEHHS HAOMIPHUX 3aNAcie, 3MEeHWeHHs eumpam Ha ix 30epicanHs ma
VHUKHEHHS. 3amMpuMoOK V GUPOOHUYMEE), NOKpawjeHHi sSKocmi NpooyKyii (uo
00CA2a€EMbCS KOUMOM YCYHEeHHsL HenOmpiOHUX onepayiti, CmpuMy8aHHs 6i0XuieHb ma
3MEHUWEeHHs eUMpam Ha 8UNPABIIEHH NOMUNOK), 3ayYeHHI NPAYi6HUKI8 00 npoyecy
B00CKOHANIEHHA BUPOOHUYUX NpoYeci8 (Wo 00CA2aAEMbC KOWMOM BUABNIEHHS ma

peanizayii diesux ioeti 0Jisl NONINUEHHS BUPOOHUUUX NPOYECiB).



Keywords: cost reduction; excess inventory, underutilization of production
system, production of one unit; management.
Knrouoei cnosa: 3menwienns sumpam, HAOMIPHI 3anacu, HeOO08AHMANCEHHS]

BUPOOHUYOT cucmemu, 8UPOOHUYMBO OOUHUYT NPOOYKYIL, MEHeOHCMEHM.

Target setting. Lean management emerged as a management technology in the
production system of Toyota in Japan. The founders of the Lean approach are Taiichi
Ohno and Eiji Toyoda, who began developing this system in the mid-20th century. The
primary work on the Lean approach was carried out from 1950 to 1960, focusing on
eliminating unproductive costs and optimizing production processes [6]. Later, from
1960 to 1970, the approach expanded beyond the automotive industry in Japan. After
the Second World War, when the country began massive economic transformations,
Lean management began to be actively applied in other sectors, such as electronics and
manufacturing. In particular, the Oxford Group in Japan actively researched the Toyota
production system from 1980 to 1990. As a result, the Lean management approach
gained global prominence in the 1990s, as many international companies began
adopting it to enhance efficiency and competitiveness [6]. Today, the application of
Lean management or its elements is widespread [6]. The evolution of this approach has
formulated principles effective in enhancing the efficiency of interconnected work
processes and natural processes. As a result, raw materials and inputs are transformed
into high-quality, competitive finished products for economic entities across various
production sectors.

Analysis of research and publications. There is currently a significant body of
work dedicated to Lean management and the study of the peculiarities of using its tools
in crisis conditions. Notably, among the recent works, contributions by Bek O.M.,
Petetskyi 1., Bylovs-Serhiieva S.O., Denysiuk O.H., and Sannikova S.B. have been
highlighted by us. Moreover, most of the mentioned researchers also emphasize the
uniqueness of Lean management principles, resulting in their positive impact on the
efficiency of production processes. However, there is a lack of systematic research in
this direction. Thus, the systematic identification and characterization of Lean

management principles and their impact on the efficiency of production processes are



currently the most relevant issues. The obtained results have the potential to provide a
specific framework for optimizing production processes and achieving maximum
efficiency.

The wording of the purposes of article (problem). By the outlined significance
of Lean management and its associated scientific issues, the purpose of the article is to
study the principles of Lean management and their impact on the efficiency of
production processes.

The paper main body with full reasoning of academic results. In management
practice as of 2023, Lean management has gained significant prevalence. According to
data from PricewaterhouseCoopers, out of 100 surveyed economic entities, only 20%
fully implemented the complete version of Lean management as a comprehensive
management technology [6]. However, individual elements of Lean management were
already utilized by 45% of the surveyed entities (all of whom expressed an intention to
transition to the full version of Lean management over time) [6]. In our opinion, such
widespread adoption of Lean management is driven by its significant impact on the
efficiency of production processes.

So, according to the available scientific literature [3; 8], the specificity of the
impact is shaped by the fundamental principles of Lean management. These principles,
as indicated by the studies of Bruce, M., Daly, L., Towers, N. [3], are used to align
planning, coordination, organization, and control processes by the core idea of Lean or
its inherent general rules (which serve as the foundation for the development of
production systems for economic entities). These principles include [1-2; 5; 8]:

1. Elimination of unnecessary operations (Muda) that do not add value to the final
product or service. This principle involves eliminating non-value-added motions that
result in prolonged waiting times for orders, processing, and other types of waste.

2. Elimination of excessive production inventory (Mura). Specifically, the
necessary level of inventory should be maintained to support continuous production,
avoiding the formation of excessive stocks that could lead to value losses.

3. Elimination of unevenness (Muri). It is envisioned that ensuring a uniform
distribution of workload on equipment and employees should be achieved (to the extent

that it avoids overloading or underloading).



4. Defining Temporal Time, which is the time needed to produce one unit of
product to meet market demand. Determining Temporal Time helps manage production
to avoid overloading or underloading the production system.

5. Thinking System involves considering the production process as a holistic
system (to the extent that it allows for consideration of relationships and
interdependencies between its elements).

6. Inclusion of employees (Respect for People). Specifically, ensuring the
involvement of employees at all levels in the improvement process, recognizing their
experience and initiative.

These principles enable economic entities to achieve greater flexibility,
adaptability, and competitiveness in a volatile business environment [5; 8]. However,
the systematic application of these principles is crucial, as it dictates adherence to the
core ideas and general rules that serve as the foundation for the development of Lean
management, as well as the functionality of its systems or methods (Figure 1).

Specifically, according to the Muda principle, the key idea is the necessity for the
economic entity to identify and eliminate all operations that do not add value to the
final product or service. For the development of Lean management, it is crucial to
identify all operations within the economic entity that are considered 'unnecessary'
including:
1. Unnecessary motions (such as unnecessary movements of workers or materials
without necessity [2]).
2. Prolonged waiting (including time delays when workers or equipment wait for
the next operation or event [7-8]).
3. Over-processing (identifying partially beneficial operations that require
additional effort without actual improvement to the product [8]).
4, Overproduction (referring to the production of goods that are not needed now).
5. Excess inventory (identifying excessively accumulated materials or products
that can lead to storage costs and other issues [1-2]).

By the above, one of the principles of Lean management is the optimization of

processes, achieved by focusing on the most critical elements (or those that bring real



value to both the customer and the producer [5]). This principle helps reduce costs,

increase productivity, and improve the quality of products or services.

Description of the basic ideas or general rules of Lean management

The system and methods of Lean
management are based on concepts
created to optimize manufacturing

processes and achieve maximum

efficiency.

Including unnecessary
movements that result in
prolonged waiting for orders, —
expenses !
Preventing the formation of
excessive stocks that may
lead to loss of value 2
Avoiding overloading or
underloading equipment and [—
employees 3
Avoiding overloading or
underloading the production
system 4
Considering the
interconnections and
interdependencies among the
elements of the production
process °
Involving employees at all
levels in the improvement
process, recognizing their
experience and initiative ©

processing, and other types of

Figure 1. Key ideas or general principles that serve as the foundation for the

development of Lean management.

Note:

1

Forms the Lean management development principle of process optimization by focusing on the
most critical elements (or those that bring real value to both the customer and the producer).
Forms the Lean management development principle of avoiding value losses due to outdated
goods, spoilage, or other factors related to maintaining excessive inventory.

Forms the Lean management development principle of ensuring the stability and efficiency of
production processes by minimizing the risks of overloading or underloading, improving work
quality, and increasing overall productivity.

Forms the Lean management development principle of maximum harmonization of production
operations.

Forms the Lean management development principle of avoiding local optimization and promoting
the identification of common opportunities for improvement.

Forms the Lean management development principle of transforming employees into key
participants in the process of achieving efficiency and quality.

Source: formed based on [1-2; §].

According to the Mura principle, the key idea is the need for the economic entity

to achieve the most optimal level of inventory. For the development of Lean

management, it is essential to support continuous production through the following

operations [1; 8]:



1 Ensuring only the necessary volume of materials or finished products to support
production needs.

2 Preventing the accumulation of inventory that could lead to obsolescence, spoilage,
increased storage costs, and so on.

3 Ensuring the availability of necessary materials or components precisely when they
are needed for production, without forming excessive inventory.

4 Planning and production oriented towards real market needs to avoid irregularities
in demands.

By the above, one of the development principles of Lean management is to avoid
the loss of value due to the obsolescence of goods, their spoilage, or other factors
related to maintaining excessive inventory.

In accordance with the Muri principle, the main idea is the need for an even
distribution of workload on equipment and employees. For the development of Lean
management, it is essential to avoid overloading or underloading equipment and
employees by implementing the following operations [2; 4; 8]:

1. Distributing tasks and functions among employees and equipment in such a
way as to avoid overloading or underloading specific operations in the
production process.

2. Ensuring the stability and predictability of equipment production characteristics
to avoid significant fluctuations in its workload and the workload of operator
employees.

3. Organizing work schedules in a way that evenly distributes the workload and
avoids steep fluctuations in demand (including the possible use of flexible work
schedules that can adapt to changes in workload and utilize periods of lower
demand for maintenance, employee training, or other activities).

Under the above, one of the rules for the development of Lean management is
ensuring the stability and efficiency of production processes by minimizing the risks
of overloading or underloading, improving work quality, and increasing overall
productivity.

Following the Temporal Time principle, the main idea is the need for the

economic entity to achieve efficiency in current production processes. Specifically, for



the development of Lean management, it is crucial to enhance the productivity of these
processes through operations:

1. Defining a Temporal Time allows for establishing a production rhythm and
distributing production evenly.

2. Aligning the production process to avoid overloading or underloading
workstations or operator employees.

3. Establishing standards for production. This should be done considering the
Temporal Time as the production standard, and the entire process is organized
based on this standard (necessary for achieving a harmonious resource
distribution).

4. Maximizing production capacity by managing production processes according
to Temporal Time and focusing on the optimal utilization of production
resources.

One of the rules for the development of Lean management is the maximization of
harmonization of production operations, characterized by features such as alignment
of production results with market needs, absence of non-productive waste, and
efficiency of the entire production system.

Following the Temporal Time principle, the main idea is the need for the economic
entity to view the production process as a holistic system. For the development of Lean
management, it is essential to pay maximum attention to the relationships and
interdependencies between various elements of such a process system, which can be
achieved through the following operations:

1. Defining the separate and overall logic of interaction between different elements
of the production process.

2. Formulating a detailed algorithm of the influence of each element of the process
system on the efficiency and outcomes of other system elements.

3. Developing the ability to identify and consider feedback in the system,
considering how the performance of processes can be adjusted or influence the
production system itself.

One of the rules of Lean management development is to avoid local optimization

and promote the identification of common opportunities for improvement (through



understanding and optimizing production processes in their entirety rather than
individually [4]).

By the Respect for People principle, the main idea is the need for the economic
entity to involve employees at all levels of the organization in the improvement of
production processes and to value their experience and initiative.

Specifically, for the development of Lean management, it is crucial to pay
maximum attention to creating a responsible and effective work environment through
the following operations [4; 5; 8]:

1. Ensuring employee participation in decision-making processes related to
production, problem identification, and finding optimal solutions.

2. Fostering an appreciation for the experience and knowledge of employees as a
valuable resource suitable for improving production processes.

3. Creating a work environment where employees can express their ideas, initiate
improvements, and contribute to their implementation.

4. Providing opportunities for skill development and training for employees by
supporting their professional growth.

5. Establishing trust between management and employees, as well as active
communication to exchange information and ideas.

By the above, one of the principles of Lean management is transforming
employees into key participants in the process of achieving efficiency and quality.

It should be noted that the impact of Lean management on the efficiency of production
processes is expressed in a variety of positive outcomes in overall business
performance, as highlighted in the figure 2.

So, noted that the impact of Lean Management on the efficiency of the economic
entity's production processes is multi-faceted, as it manifests itself simultaneously on
several levels, including:

1. Increased production productivity. This contributes to: 1) cost minimization (by
identifying and eliminating any actions or processes that do not add value to the product
[3]); 2) optimization of production processes (by efficiently using labor, equipment,

and other resources [8]); 2) increased production capacity (by eliminating waste and



optimizing processes, adapting production lines and processes to changes in demand

or production conditions [8]).

Increased manufacturing
productivity !

Positive outcomes in

The impact of Lean operations
management on the I
efficiency of production
processes.

—  Reduced inventory 2

— Improved product quality 3

Engagement of employees
— in the improvement of
production processes 4

Figure 2. Impact of Lean management on the efficiency of the economic entity's

production processes

Note:

1. The first result contributes to: 1) cost minimization; 2) optimization of production processes;
2) increased production capacity.

2. The second result contributes to: 1) reduction of excess inventory; 2) decrease in costs
associated with storing inventory; 3) avoidance of delays in production.

3. The third result contributes to: 1) elimination of unnecessary operations (by identifying and
correcting issues negatively impacting product quality); 2) prevention of deviations; 3) reduction in
costs for error correction.

4. The fourth result contributes to: 1) the identification of effective ideas; 2) the
implementation of effective ideas to improve production processes.

Source: formed based on [2; 3-5].

2. Reducing the levels of production and other inventories. This contributes to: 1)
reducing excess inventory (by making it possible to produce and supply products,
goods, or components at the moment they are needed for production [2]); 2) reducing
storage costs for inventory (by efficiently using warehouse space and minimizing risks
associated with spoilage, obsolescence, or loss of goods [3]); 3) avoiding production
delays (by managing inventory levels at each stage of production, achieving high

production flexibility, and synchronizing production processes [3]).



3. Improving product quality. This contributes to: 1) eliminating unnecessary
operations (by identifying and correcting issues negatively affecting product quality
[1]); 2) preventing deviations (by stabilizing production processes, reducing variability,
and mitigating the impact of random factors that may lead to quality deviations [7]); 3)
reducing costs associated with error correction (by minimizing the number of defects
and errors in production [3]).

4.  Involving employees in the process of improving production processes. It leads
to: 1) identifying effective ideas (by engaging diverse teams and individual
perspectives [8]); 2) implementing effective ideas to enhance production processes
(particularly welcoming employee initiatives that can lead to the successful
implementation of improvements and process optimization [8]).

Conclusions from this study and prospects for further exploration in this
area. Based on the research results, it has been demonstrated that Lean management
has gained significant prevalence, thanks to its ability to have a substantial impact on
the efficiency of production processes in economic entities. Following the
identification and systematic characterization of these principles, the following
conclusions have been drawn:

1. Overall, the impact of Lean management principles on the efficiency of
production processes in economic entities is realized only when they are based
on fundamental concepts such as: eliminating unnecessary operations that do not
add value to the end product or service, eliminating excess production inventory,
addressing uneven workload on equipment and employees, determining
temporal time, i.e., the time to produce one unit of product, and adopting
systemic thinking (including employees at all levels in the improvement process,
recognizing their experience and initiative). Effective implementation of Lean
management principles leads to positive changes in production systems, such as
cost minimization, process optimization, improved product quality, and
employee engagement.

2. The content and systemic nature of each Lean management principle contributes
to a multi-level impact on the efficiency of production processes. The multi-level

aspect manifests simultaneously in various dimensions, including the



enhancement of production productivity (achieved through cost minimization,
process optimization, and increased production capacity), reduction of
production and other inventories (achieved through the decrease of excess
inventories, lower storage costs, and avoidance of production delays),
improvement in product quality (achieved through the elimination of
unnecessary operations, control of deviations, and reduction in error correction
costs), and the engagement of employees in the improvement of production
processes (achieved through the identification and implementation of effective
ideas).
By the above, there is a need for further research on specific implementations of
Lean management in various industries and contexts and also an assessment of its

impact on specific economic indicators.
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