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Formulation of the problem. In the conditions
of global competition, lean production acquires
special importance. For enterprises all over the
world, the only way to survive in the market is
to produce goods and provide services that
most fully satisfy the demands of consumers,
while using advanced management methods
and technologies. Lean manufacturing is one of
the modern tools of production organization
and management technology, which is used to
improve the quality of products and services,
the most complete satisfaction of consumer
needs, while ensuring a careful attitude to the
company's resources and their savings.

The purpose of the study is the further
development of methodological, methodical
and practical approaches to the concept of Lean
manufacturing to improve the quality of the
enterprise's business processes.

Research methods. The research used scientific
methods, such as theoretical generalization,
comparison, analysis, synthesis.

Result. In the process of research, a
comparison of traditional business management
and the concept of lean production was made

and revealed. that the concept of lean
production has such advantages as the
transition from centralized, vertical

management to horizontal, involvement of all
employees in the process, teamwork, focus on
rational use of resources. The concept of lean
production is aimed at eliminating the
following main types of losses: overproduction
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of goods; waiting for raw materials, semi-
finished products, necessary  service
information;  unnecessary  movement  of
materials; redundant processing steps arising
due to errors in the design of business
processes; excessive stocks and business
processes leading to their occurrence;
unjustified rotation of personnel in the work
process; production of waste; underutilization
of employees' creative potential.

Conclusions.  Six main elements and
52 components  (requirements) of Lean
manufacturing are defined based on the SAE
J4000 standard for more successful application

of lean manufacturing ideas in practice
production to analyze the levels of
implementation of lean  manufacturing

methodology components and elements. The
main elements of the concept of lean
manufacturing, the development  and
improvement of which should be focused on,
are: company management and trust in it;
enterprise personnel; information environment;
chain "supplier — organization — consumer";
product; business processes. An important role
in the concept of lean manufacturing is played
by the 5S ordering system and the system of
general maintenance of TPM equipment .
Keywords: lean manufacturing; losses; flow of
value creation; 5S ordering system; system of
general maintenance of TPM equipment; SAE
standard J4000.
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ITocranoBka  mpobGaemun. B ymoBax
r100anbHOT KOHKYPEHIIii OepexnBe
BUPOOHUIITBO HaOyBae 0c00JIMBOTO

3Ha4YeHHs. J[7s TIAnpHEMCTB yChOTO CBITY
€IMHUM IUISIXOM BIDKMBaHHS Ha PUHKY €
BUPOOHMIITBO TOBapiB Ta HAJaHHS TIOCHYT,
SIK1 HaMO1JIbII ITOBHO 3aJ0BOJILHIIOTE BUMOTH
CTMOXXHMBAYiB, BUKOPUCTOBYIOUH IMPH IHOMY
nepeoBi METOAU Ta TEXHOJIOT11
MEHE/DKMEHTY. bepexinBe BHPOOHUIITBO €
OJTHUM 13 Cy4aCHUX IHCTPYMEHTIB OpraHizarii
BUPOOHMIITBA Ta TEXHOJIOTIE€I0 MEHEIPKMEHTY,
K€ BHUKOPUCTOBYETHCS JJsi TiABUIICHHS

SKOCTI TPOAYKINI Ta TMOCTYyr, HaWOUIbII
IIOBHOTO 33/I0BOJICHHSI MOTPEO CIIOKMBAUIB,
OJIHOYACHO  3abe3rneuyrodn  OepeximBe

CTaBIICHHS IO PECYpCiB MiANPHEMCTBA Ta iX
€KOHOMIIO.

MeTo0  JOCHIIKeHHSI €  IIOJAbIIMi
PO3BUTOK METOAOJOTIYHUX, METOJAMYHUX 1
MPAKTUYHUX MIIXOIIB 10 KOHIemii Lean
production s WiABUINEHHS SKOCTI Oi3HEC-
IPOIIECiB MiAMPUEMCTBA.

Meronn pmocmipkeHHa. B mocnimkeHHI
BUKOPUCTAaHO HAyKOBI METOJHW, Taki SK
TEOPETUYHE  Yy3arajJibHEHHs, MOPIBHAHHA,
aHaJlli3, CUHTE3.

Pe3yabrar. IIpoBeneno MOPIBHSHHS

TPAAMIIIHHOTO BEJICHHS OI3HECY 1 KOHIISIIIii
OEpEKITMBOrO BUPOOHHUIITBA Ta BUSIBJICHO, 1110
KOHIIEMIIisl OepexJIMBOTO BUPOOHUIITBA Mae
TaKi nepeBaru SIK nepexina BIJI
IIEHTPaIi30BaHOIO, BEpPTUKAIBHOTO
YIPaBJIiHHSA JI0 TOPU30HTAIEHOTO, 3aTydeHHS
JI0 TIPOLIECY YCiX MpaliBHUKIB, KOMaHJHA
poboTa, 30CepeKEHICTh Ha pallioHATbHOMY
BUKOPHUCTaHHI pecypcis. Konneniris
OCpeKIMBOrO BUPOOHMIITBA HAIlJIEHA Ha

! Kuiscokuii nayionanvuuii exonomivnuil ynieepcumem
imeni Baouma I'emvmana, Yxpaina

JIKBIJAIIF0 TaKMX OCHOBHHMX BHJIIB BTpaT:

HAJIBUPOOHMUIITBO  TOBapiB;,  OYIKYBaHHS
CUPOBMHHU, MaTepianiB, HamiBpaOpHKaTiB,
HE0OX1THOT CITy)00BO1 iH(opmarrii;

HENOTpiOHE MEepeMillleHHs MaTepialiB; 3aiiBi
eranmd OOpoOKH, W0 BHUHHUKAIOTh dYepe3
MOXHMOKM B TMPOEKTYBaHHI Oi3HEC-TPOIIECIB;
HaaMIpHI 3amack 1 OI3HEC-MpoIecH, o
BeJyTh N0 iX BHUHUKHEHHS, HEBUIIPaBIaHA
poTalliss TepcoHally y mporeci poOoTu;
BUPOOHUIITBO Opaky; HEIOBUKOPHUCTAHHS
TBOPYOTO MOTEHITIATTY CITIBPOOITHHUKIB.

BucHoBkH. [l yCHINTHIIIIOrO 3aCTOCYBaHHS
Ha MPaKTHII 1Ien OEpEKITUBOTO
BUPOOHMIITBA Ha OCHOBI craHmapty SAE
J4000 Bu3Ha4YeHO LIICTh OCHOBHUX €JIEMEHTIB
1 52 xomnonentu (Bumoru) Lean production

JUIL  aHami3y  pIBHIB  BIPOBAHKCHHS
KOMIIOHEHTIB 1 €JEMEHTIB  METOHOIOTIT
OepexuBOro  BHUpOOHUIITBA. (OCHOBHHMH
eJeMeHTaMu KOHIIETIIi{ OepeKIMBOTO
BUPOOHHIITBA, Ha PO3BHUTOK Ta
YIOCKOHAJICHHS SIKUX noTpioHO
30CepeKyBaTH  yBary, €: MEHEIKMEHT

KOMIMaHii Ta JOBipa A0 HBOTO; IEPCOHAI
MIAMPUEMCTBA; 1H(QOpPMAIlIfHE CEepPEeOBHIIIE;
JAHITIOKOK «ITOCTaYalbHUK — OpraHizarlis —
CIIOXKMBAY»; TMPOAYKIs; Ol3HEC-MPOIECH.
BaxnuBy poiib B KOHIENIT OEpexITMBOTO
BUPOOHUIITBA BIIIrparoTh cucreMa
VIOpSAKYBaHHS 5S Ta cUCTeMa 3arajibHOTrO
o0ciyroByBaHHs ycratkyBaHHs TPM.
KurouoBi ciioBa: GepexianBe BUPOOHHIITBO;
BTpaTH; TOTIK CTBOPEHHS I[IHHOCTI; CHCTEMa
yHOopsiAKyBaHHA SS; cucTeMa 3arajllbHOTO
00CITyTOBYBaHHS YCTaTKyBaHHS TPM;
cranaapt SAE J4000.
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Introduction. In the conditions of globalization and international division
of labor, lean manufacturing acquires significant importance. For enterprises all
over the world, the only way to survive on the market is to produce goods and
provide services that best satisfy the demands and wishes of consumers, while
using advanced management technologies, in particular, lean manufacturing as a
management technology that ensures the rational use of the company's
resources.

Resources and methods. In the domestic and foreign economic literature,
the problems of improving the activities of enterprises based on the
implementation of lean manufacturing have not yet been fully covered. The
most famous are the works of James Womack and Daniel Jones (2003), Sigeo
Shingo and Andrew Dillon (2019), Michael George (2002), Oleksandr Momot
(2007), Taiichi Ohno (2019) and others. Today, there is a trend of growing
interest in this problem in science and practice to ensure the sustainable
development of enterprises. The competitive struggle in global markets prompts
enterprises to search for modern, effective approaches to enterprise
management, in particular to the use of lean manufacturing. Further
development is needed to clarify the methodological foundations and practical
principles of lean manufacturing and to determine possible directions for the use
of this concept by companies, taking into account world experience.

Results and discussion. Currently, thousands of enterprises around the
world are armed with lean manufacturing methodology. Lean manufacturing is
an effective management concept that has its origins in Toyota company and the
essence of which is the optimization of business processes due to the maximum
orientation to the market interests and needs of the client, the constant
elimination of all possible types of losses and consideration of motivation of
each employee. This includes the process of involvement in the optimization of
every employee’s activity and is fully oriented towards the consumer. The
implementation of the concept of lean manufacturing allows solving several key
problems that most enterprises constantly face: to achieve high quality at
minimum costs, to reduce the products creation time, to avoid overproduction, to
regulate supply issues.

The purpose of Lean manufacturing methodology consists in building a
production capable of quickly responding to the changing demands of
consumers and making profit in any market change, including in the event of a
drop in demand; creation of a perfect production system, which would instantly
deliver the necessary products upon receipt of an order, and at the same time,
there would be no accumulation of intermediate stocks. Lean manufacturing is
one of the main components of the Japanese kaizen management system.
Differences between traditional business management and the Lean
manufacturing concept are shown in Table 1.
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Table 1
Differences between traditional business management and
Lean manufacturing concepts

Characteristics Traditional approach Lean manufacturing
Goal Execution of indicators Continuous improvement
Priorities Orientation on the result _Orlentatlon to immediate
improvement processes and results

The method of separation and Operations are built into a flow, the

Production detailing of operations is used with | speed of production is regulated by

management the determined cost of each the cycle time, exactly corresponding
process to the existing demand
The process of supply of Components from previous
components and priorities of operations are "extracted" by the

Work planning |production in shops are system if necessary, production
determined with the help of priorities are determined by the
"pushing"” planning systems sequence of extraction

Shortened reconfiguration time,

Production is lined up in large which makes it possible to work in

Organization of | paicpeq to reduce the number of

production adjustments, there is no flexibility small batches and quickly change to
another product
Fulfilment of the |Long order fulfilment time, Fast execution of orders of any
order reference for large volume orders |volume and range
Management is busy solving
mirlﬁ%ement current problems, working with xﬁgs%?;??cr&ggivems the causes that
indicators
Aporoach to When problems arise, they look | When problems arise, everyone asks
sorlj\?in roblems for the culprits in order to punish |the question "How to fix the
gp them situation?"
The role of the Head Mentor
manager
Attitudes Employees are one of the cost Efrperélt?\ilc:)r?:slsngfu fﬁ;i;rrf ANV
towards staff items pany

results

Source: developed on the basis of (Kharchenko and Romaniuk, 2016; Momot, 2007; Monder,
1983; Tricker, 2020).

A peculiar starting point in this matter is the transition from centralized,
vertical management to horizontal management, with the involvement of all
employees in the process. In other words, the cornerstone of the lean
manufacturing philosophy is teamwork. In traditional management, teamwork
means corporate meetings, corporate charter, joint discussion of tasks, etc. This
Is not enough for lean manufacturing. Ideally at enterprises implementing Lean
manufacturing, it is necessary to create an atmosphere "like in a family", where
everyone helps each other and does without punishments (punishments are
prohibited in the Lean concept).
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According to the Institute of Lean manufacturing, the implementation of
these approaches allows to reduce on average: the duration of the production
cycle — by 50%, the volume of work in progress — by 60%, the number of cases
of overproduction — by 70%, the required area — by 30%, time required for
reconfiguration of equipment — by 65%.

According to the philosophy of lean manufacturing, if there is a problem,
the cause should not be sought in the employee, but in the system. Ideally, all
business processes at the enterprise should be built in such a way that it is
simply impossible to make a mistake. Relationships with clients are built in a
similar way. For an enterprise that works according to the principles of lean
manufacturing, customers and suppliers are not a source of income, but friends,
almost relatives. Therefore, to successfully implement the philosophy of lean
manufacturing, many companies often have to radically change the foundations
of their corporate culture.

So, the concept of lean manufacturing is focused on avoiding the following
main types of losses:

= overproduction of goods when the demand for them has not yet arisen;

= waiting for raw materials, semi-finished products or necessary service
information;

= unnecessary movement of materials (for example, due to suboptimal
logistics chains of the workshop);

= extra stages of processing arising due to errors in the design of the
business process;

= excessive stocks and business processes leading to their occurrence;

= unjustified rotation of personnel in the work process;

= production of waste;

= underutilization of employees' creative potential.

Avoiding the prerequisites for the appearance of certain types of losses
allows you to reduce the time and level of costs to minimum. To combat losses,
lean manufacturing offers a whole set of approaches.

For example, a description of the flow of value creation to identify
"bottlenecks" in the production process; pulling (cascade production system, in
which the shop or production area does nothing until the shop-consumer, located
further along the technological chain, reports its need for components);
production of parts or semi-finished products in small batches. But the main
fight against losses begins in the literal sense from every workplace in the
enterprise and with the implementation of the principles of the 5S system — one
of the main "bricks" of the lean manufacturing methodology: sort, straighten,
shine, standardize, sustain.

For more successful application of lean manufacturing ideas in practice, the
Society of Automotive Engineers (SAE) developed the SAE J4000 standard and
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a guide to implementing this methodology. The standard defines six main
elements and 52 components (requirements) of Lean manufacturing and
includes evaluation criteria to determine the levels of implementation of
components and elements of the lean manufacturing methodology.

So, among the six main elements of the concept of lean manufacturing,
most authors single out:

- company management and trust in it;

- personnel of the enterprise;

- information environment;

- chain "supplier — organization — consumer"’;

- products;

- business processes.

Company management. The degree of importance of each of the elements
in the process of implementing the lean manufacturing methodology is
determined by the number of components. The first element of the system —
management / trust — affects two key principles of the lean manufacturing
methodology: horizontal management (constant two-way interaction between
managers and subordinates) and the human factor (attention and respect for each
employee, understanding his importance for the company). The role of
management in the process of implementing the concept of lean manufacturing
consists, first of all, in the ability to convey to the enterprise team the essence of
the changes that are taking place, as well as how important the degree of
participation in the process of each of the employees is for achieving the desired
result. The requirements of the standard determine exactly how and in what
sequence it should be carried out and how the results of the actions taken are
evaluated.

Enterprise personnel. For a more successful implementation of the
principles of lean manufacturing, the company needs to train its staff in the
principles of Lean. For this purpose, training programs are being developed for
all categories of employees, including newcomers. The curriculum includes
training in lean manufacturing tools and evaluation criteria at all levels of the
organization (participation in training programs outside of working hours is paid
for separately). After training, instead of functional divisions, new structural
units corresponding to value creation flows (products) are formed. Each team
(unit) is responsible for its area of work and continuous improvement and has a
certain set of powers within which it can act without interaction with senior
management. Sometimes companies implementing Lean face rejection of what
Is happening from middle and junior staff. As a rule, this attitude is the result of
ignorance and misunderstanding of the principles of lean manufacturing. The
worst thing is when the implementation takes place by "directive from above",
when there is an order, but no one knows what its purpose is. In order for the

44



ISSN 2415-3206 Journal
MANAGEMENT Issue 1 (37), 2023

implementation process to be successful and effective, it is very important that
all staff are involved in the training. The company itself is primarily interested in
this, because if people look at their work business processes in a new way, they
themselves will find the right, more effective solutions.

Information environment. The third important element of lean
manufacturing is information. For the successful implementation of Lean, the
company's employees must receive complete and reliable information on all the
main issues related to production, such as productivity, equipment downtime
due to malfunctions, the level of defects, the injury rate, downtime due to
waiting for supplies, the number of hours of overtime work. The information is
provided both centrally — for the enterprise as a whole, and individually - for the
work of each of the labour units - in real time, which facilitates the collection,
systematization and analysis of the received data.

Chain "Supplier — organization — consumer*. The "supplier — organization
— consumer" element involves the direct participation of the first and third links
of the chain in the development and analysis of projects, products, etc. already at
the initial stages. For this purpose, representatives of customers and suppliers
are included in the composition of project groups, which makes it possible to
identify all "bottlenecks" and eliminate them already at the early stages of work
on projects.

Production. The fifth element of lean manufacturing is the product. The
development of the product and the process of its production is carried out by
united groups representing all interested parties, unlike traditional mass
production, when the project passes through several departments, and there are
delays when moving between departments. Much attention is paid to the
prevention of losses and the prerequisites for their occurrence. The development
of the product and the production process is carried out accordingly, taking into
account the life cycle of the product, the principles of DFM / DFA (design
assessment for manufacturability) and lean manufacturing methodology.
Development time is constantly measured and reduced, which is one of the key
performance indicators. Strict adherence to the procedure for launching new
products built on APQP (quality planning) allows you to reduce development
and launch time by 50%.

Business processes. The implementation of the sixth element of lean
manufacturing — business processes — to achieve the required result involves the
use of the main Lean tools — 5S and TPM, extraction and visualization methods,
and as a result, it comes down to one thing — the improvement of the production
process. With a lean approach, products are not made for storage. Customer
orders initiate production and the passage of work through the production
system, work is performed only if it is a link in the pull chain. Pulling systems
give greater flexibility in production, as they allow you to produce products in
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different combinations. Customers know what and when they will receive. This
makes demand more stable.

In accordance with SAE J4000, the effectiveness of the implementation of
each of the components is evaluated depending on the degree of achievement of
the result on a scale from 0 to 3. The zero level of implementation indicates that
the component is absent or significant inconsistencies with the requirements of
the standard are found. Level 1 — the component is present, but minor
inconsistencies were detected during the inspection. Level 2 indicates that the
component is present and implemented successfully. Level 3 (which is
considered a best practice for Lean companies) indicates that the component is
present, effectively implemented, and actively improving over the past
12 months.

The main goal of implementing the philosophy of lean manufacturing is to
create the most efficient production system, and the main advantage of the
methodology is small and quick-payback investments, which can be achieved
thanks to its implementation. According to world practice, the implementation
of the lean manufacturing methodology allows achieving stunning economic
results:

- reduction of losses in production up to 75%;

- reduction of production costs up to 40%;

- reduction of the order fulfilment cycle by up to 50%;

- reduction of labour costs and labour losses up to 45%;

- reduction of stocks up to 80%;

- increase in production volume up to 50%.

The practical experience of implementing the concept of lean
manufacturing shows the possibility and expediency of using individual tools for
the development of an individual system of improving the efficiency of the
enterprise, the use of which undoubtedly has advantages over the "blind"
copying of the methodology in general (Table 2).

When implementing the concept of lean manufacturing, companies often
make common mistakes. The main mistake is usually a technological approach
to understanding the improvement of the enterprise. But the technological
approach means the implementation of modern equipment without support from
the management, that is, the approaches to the management of human resources
remain unchanged. Therefore, the management should avoid such a view of the
concept and apply a management approach that considers the process of
production optimization as a search for "weak spots", and later the introduction
of appropriate technologies in accordance with the emerging need. Also, typical
mistakes are misunderstanding the role of management in the implementation of
a lean manufacturing system, insufficient flexibility of such a system, changing
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jobs without changing habits, collecting data but not using it further, constant
analysis of the situation, instead of constant improvements.

Table 2
Practical aspects of implementing the concept of lean manufacturing
Problem Decision Result
Significant stocks, long order|Lean manufacturing 1 Efficiency
fulfilment cycle, high level of|implementation program 1 Speed
defects, losses | Stocks

| Delivery terms

Unsatisfactory process
indicators, presence of hidden
losses

Blitz-kaizen of a

process

specific

1 Target indicator
| Losses

The process or product is too
complex, too expensive, or too
slow

Radical process changes to
ensure rapid value creation
with less waste (kaikaku)

| Losses
| Expenses
| Speed

Unknown causes of existing
problems, lack of understanding
of their solutions

Diagnostics of the enterprise to
identify the main problems and
their causes, determine further
actions

\  Awareness of the
problem
\ Awareness of reasons

\ Further actions

An  improvement  strategy
exists, but its implementation is
unsuccessful,  changes are
ineffective or too slow

A change management
program to implement
improvements or implement a
new strategy

1 Changes
1 Results
\ Achieving goals

Inefficient workplaces,
unsatisfactory level of
production organization

Creating efficient workplaces
and production areas to
improve production and office

1 Stability
1 Discipline
1 Transparency

processes | Losses
Losses of production capacity|Implementation of the TPM|| Downtime
due to frequent downtimes,|system to maintain it in good|| Expenses

high costs of maintenance and
repair of equipment

condition and reduce

maintenance costs

1 Productivity

Inflexible processes and
production in large batches,
which worsens the response to
consumer requests

Implementation of the
principles of “extraction™ in
production and rapid
reconfiguration of equipment

| Lot size

| Stocks

1 Speed

1 Flexibility

Unstable, unpredictable work
results, process management is
complicated

SDCA cycle tools to stabilize
and standardize processes

1 Stability

1 Controllability
1 Efficiency

1 Speed

Employees lack the skills and
knowledge to improve business
processes at the enterprise

Training programs for the
concept of lean manufacturing

1 Knowledge
1 Motivation
1 Indicators
| Losses

Source: developed on the basis of (Kharchenko and Romaniuk, 2016; Momot, 2007;
Hammar, 2021; Shingo and Dillon, 2019).
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Separately, we can note the relevance of the implementation of the concept
of lean manufacturing not only for profitable enterprises, but also for
organizations facing difficulties, since the concept is focused on improving basic
processes without involving additional investments. It is only necessary to have
knowledge of lean technology, as well as to have the skills of practical
application of knowledge, that is, no material resources are needed. In fact,
many companies start using lean technologies already after new equipment or
technologies do not achieve the expected result. And even though technology
involves the entire company, it's usually in the form of small focus groups. But
one must be aware that the use of lean manufacturing methods will naturally not
provide an instant increase in turnover, because lean technology works together
with proper capital management and cost reduction.

Conclusions. Lean manufacturing as an approach to improving
management is based on the principles of total quality management. In unstable
market conditions, providing value to the consumer and saving all kinds of
resources, which lean manufacturing strives for, makes it possible to win in the
competition. For more successful application of lean manufacturing ideas in
practice, based on the SAE J4000 standard, six main elements and
52 components (requirements) of Lean are defined to analyze the level of
implementation of components and elements of the lean manufacturing
methodology. The main elements of the concept of lean manufacturing, the
development and improvement of which managers at all levels should focus on,
are: company management and trust in it; enterprise personnel; information
environment; chain "supplier — organization — consumer"; product; business
processes. An important system-forming role in the concept of lean
manufacturing is played by the 5S ordering system and the system of general
maintenance of TPM equipment.
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