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DIAGNOSTICS IN LEAN MANAGEMENT
SYSTEM OF INDUSTRIAL ENTERPRISE

06’exkmom docridncenns € memoou 0iazHOCMYBAHNS eIeMEHMIE NOMOKY CMBOPEHIHSL UTHHOCIT NPOMUCIOB020
nionpuemcmea y ix 63aemodii 3 Ypaxysanusam CNPAMOBAHOCMi Pe3yiomamy Ha MiHIMI3ayilo empam 6 cucmemi
0WAdIUB020 YNPABLIHHA. 3a 0P2ani3auiiino-MemoOUUHUM ACNeKmoM 0iaznoCmyeanis 0OULILHO PO3ZIA0amu
PAUIONANDHY CYKYNHICTY 0IC6UX MeMO0is, 30KpeMa KOHUEeNnyii ouadiusozo eupoOHuLmea, 6UKOPUCANH SKUX
CIPSAMOBAHO, HACAMNEPED, HA NOOOLAHHS KPU30B020 CMAHY OisIbHOCMI NPOMUCI08020 NIONpueMcmed. A maxox
Geanepepene ouinIo8anHs OUAOIUGUX SMIH | PE3YTLMAMUCHUX NePemeopeHb, MIHIMI3ayii 6mpam i 6CManosieHi
pe3epsis 0t MOHCIUB020 IMEHUEHHS. HENPOOYKMUBHUX SUMPAN.

3a pesyrvmamamu 3acmocysanus KOZHIMUEHOZ0 Memody i Memody HAYKOB020 IHQOPMAUIUH020 NOULYKY
ecmanosieno siocymmuicms €0un0zo nioxody 0o mpaxmyeamnis cymmocmi 0iazHocmuki. Aie 3azaivior no3uieo
SANUULAEMBCS NOUWYK, BCMAN0BIEHH MA 10eHMUDIKYEans nPoOLeMHUX ACNeKmis JisIbHOCML i MONCIUBUX Nep-
CREeKMUBHUX MEHOEHUI 3 MeMOI0 POIPOLLEHHA ANbMEPHAMUGHUX BAPIANMIE KPAUL020 POIGUMKY NIONPUEMCMEA.
3a pesyrvmamamu UKOPUCMAHHS KPUMUUHO20 AHANI3Y T 102IUH020 Y3A2ANbHEHHS 3aNPONOHOBAHO PO3ZASLOAMU
npoyec diaznocmyeanis uepes Kay3amusnuil 63a6M036 A30K 3 pynxyiamu ynpasiinns. Lle sabesneuyemocs inme-
2POBANUM BUKOPUCTANHAM CYKYNHOCII OOULILHUX MEMOJI6 0uAIUB020 BUPOCHUYMBA 8 MENCAX OKPEMUX PYHKULL.

Jicmano nodanviwozo possumxy 0iazinocmysanis Sk npouec 3 NO3UYIl 63aemMoy32004ceH020 BUKOHANNA PAUTO-
HATOHUX CReUUDTUHUX OUAOTUBUX MeTNO0I8, NPUTioMie, cnocodie ma npouedyp. Memoio € eussienns i idenmugi-
KAUis 308HIUHIX | GHYMPIUNIX YUNHUKIE 31 CNPAMO6aN010 0i€10 (Cnpusims,/nepeuxooicanis) 0 adesneueniis
YIHHOCTNI KIHUeB0MY CRONHCUBAUY T NPOZHO3YEAHHSL PO3BUMKY NPOMUCTIOB020 NIONPUEMCMEA.

Hosedeno douirvricms pearizayii diaznocmyeanms uepes Qynkuii 061iKyeaniis, KOLMpPOII06as, AHANI3Y8aN-
HSl, NIAHYBAHHS MA CMUMYI06anus.. Pesyrvmam opienmosano na ycynenus sumpam 6e3 000asanmst uiHHoCmi,
amenuteniss 00 MIHIMAILHO 0ONYCMUMOZO PIBHL MEXHOI0ZIUN0 HeoOXIOnux sumpam 6e3 000asamis UiHHOCMi,

NOWYKY NPUXOBAHUX Pe3epsie sumpam Osk CMEoPeHHsl/000a8anHsL UYiHHOCMA.
Kmouosi cnosa: diaziocmyseanns sx npovec, ouadiuse sUPOOHULMEO, NOMIK CIGOPEHILS YIHHOCTE, MEmoou

OWadIUB020 BUPOOHUYMBEA, NPOMUCI08E NIONPUEMCTEO.

1. Introduction

In today’s business environment, which is characterized
by the intensification of the vector of European integration
reforms in Ukraine, the development of globalization pro-
cesses, the deepening of economic and political imbalances
and the asymmetry of the external environment, the imple-
mentation of diagnostic procedures reaches a qualitatively
new level. It acquires special significance in diagnosing the
different aspects of crisis conditions and phenomena. It is
the state of the actual crisis and/or the artificially created
crisis that facilitates the introduction of the concept of
lean production and the activation of economic changes in
functioning with a focus on satisfying the requirements of
consumers, taking into account the interests of suppliers [1, 2].
The urgency of the problem is intensified by creating a
basis for lean management of an industrial enterprise, in
particular, the formation of high-quality information sup-
port based on the results of diagnostics. This allows for
the rapid restoration of activities by overcoming the crisis,
reducing the unproductive costs/waste to their complete
elimination from a focus on creating value for the customer.

2. The ohject of research
and its technological audit

The object of research is methods for diagnosing the
elements of the value stream of an industrial enterprise

in their interaction, taking into account the focus of
the result on minimizing waste in the system of lean
management.

It should be noted that the functional aspect of diag-
nostics is an integral part of the enterprise management
system and allows to assess and identify a retrospective,
current and prospective situation, identify opportunities
and threats to the functioning environment. And also to
form information array for making informed management
decisions [3, 4]. However, according to the analytical and
information aspect, the results of diagnosing form the
basis for planning through anticipation of the possible
consequences of the developed alternative options for
management decisions with an orientation toward the
selection of priority directions for the development of
the enterprise [4, 5]. On the organizational and metho-
dological aspect, it is advisable to consider a rational
set of effective methods, in particular the concept of
lean production, the use of which is directed, first of
all, to overcoming the crisis situation of the industrial
enterprise. And also continuous assessment of economic
changes and effective transformations, minimization of
waste and establishment of reserves for possible reduction
of unproductive expenses. Thus, the choice of methods
of lean manufacturing, which is the key to the quality
of the results, becomes the main one for conducting diag-
nostics in the system of lean management of an industrial
enterprise.
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3. The aim and ohjectives of research

The aim of research is development of theoretical and
methodological provisions and justification of applied re-
commendations for diagnostics in the management system
of an industrial enterprise on the basis of lean.

Achieving this aim has made it necessary to solve the
following scientific problems:

1. Based on the analysis of published research results, to
justify diagnoses as a process in the management system of
an industrial enterprise in the context of lean manufacturing.

2. To substantiate the sequence of diagnosing in the
system of lean management of an industrial enterprise
in order to minimize waste in the value stream and to
make balanced lean management decisions in the «supplier-
producer-customer» chain.

4. Research of existing solutions
of the prohlem

A critical analysis of the specialized literature from the
published results of studies on the problems of diagnostics
allows them to be systematized according to the thematic
focus in the following areas:

— substantiation of the theoretical and methodological

foundations of diagnosing the activities of business

entities with the allocation of:

1) evolution of the economic entity [4-6];

2) approaches to diagnostics with an orientation toward

solving the problems of functioning [5, 7-9];

3) diagnostic methods and techniques with a focus on

establishing the overcoming of deficiencies/solving the

problems of functioning [5, 6, 10, 11];

— substantiation of applied aspects of diagnostics (de-

velopment of methodological support and technology of

practical implementation) in the context of directions
and objects of research, in particular:

1) an efficiency of enterprise management [6-9, 12];

2) scientific activity of higher educational institutions [13].

Problems of the introduction of the concept of lean
production in the management of an industrial enterprise
for overcoming crisis conditions are devoted to the scientific
works of researchers in the directions: the basis of the con-
cept of lean production [1, 2, 17], the characteristic of lean
manufacturing tools [14—17]. At the same time, insufficient
attention is paid to diagnostics in the lean management of
an industrial enterprise, and the methods of lean produc-
tion in the context of diagnostics of lean transformations
have not yet been properly justified. This determines the
prospects for this problem and the need for this research.

5. Methods of research

During the research, the following methods are used
to solve the tasks:

— cognitive and scientific information retrieval — to

generalize the definitions of the definition of diagnostics;

— critical analysis and logical generalization — to establish

and justify a set of expedient methods of lean produc-

tion within the framework of individual management

functions.

At the same time, general scientific methods of scientific
research — system analysis, synthesis, induction, deduction,
monographic method are used.

6. Research resulis

The review of scientific publications of researchers pro-
vides an opportunity to conclude that there are different
interpretations and the lack of a unified approach to disclo-
sure of the essence of diagnostics. Based on the results of
the application of the cognitive method and the method of
scientific information retrieval, a generalized set of interpre-
tation of the definition «diagnostics» is formed (Table 1).

Despite the existence of differences in the interpre-
tation of «diagnostics», the overall position remains the
search, identification and identification of problematic
aspects of activity and possible prospective tendencies
with the purpose of developing alternative options for
the best development of the enterprise.

The purpose of diagnosing lean transformations is ex-
pedient to consider the identification and identification
of external and internal factors in a directed action (as-
sistance/obstruction) to provide value to the end user.

The most difficult and important problem is the correctness
of the definition of the object of diagnostics. This can be the
state of the enterprise, the flow of value creation, the types
of work/operations in the process and/or the management
aspect, the types of costs/waste. Within the framework of
the research conducted, it is advisable to consider the flow
of value creation with the allocation of technological and
managerial works/operations as the object of diagnostics:

1) value-added;

2) required non-value-added;

3) non-value-added.

This is explained by:

— first, the importance of the value stream, where the

product’s inherent utility is formed (the expected qua-

lity, quantity, price, delivery time) that the customer
is ready to purchase;

— secondly, a clear understanding of the systematiza-

tion and hierarchy of subordination of works/opera-

tions both in terms of the technological process, and
in the management of the enterprise, the functional
subdivision or the selected subject of management;

— third, a correct estimate of costs from the point of

creating/adding value to the customer;

— fourth, the need for continuous improvement with

a focus on eliminating costs non-value-added, reduc-

ing to the minimum allowable level of technologically

necessary costs non-value-added, searching for hidden
reserves of costs to value-added in order to improve
labor productivity.

Diagnosing in lean management of an industrial en-
terprise, the result of which is informing about the actual
state to ensure the forecasting of development, it is ex-
pedient to consider by establishing rational specific lean
methods, techniques, means and procedures [1, 14—17]
for performing interrelated processes (Table 2):

— the process of collecting data and information is aimed

at documenting the implementation of individual trans-

actions within the value stream and generating data;

— the information processing process provides for the

estimation of costs/waste within the value stream and

the systematization of economically homogeneous in-
formation with a focus on forecast calculations;

— the process of dissemination of results facilitates

its publication to the interested party in accordance

with the request.
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Tahle 1

Options for determining the «diagnostics» definition®

Interpretation of the «diagnostics» definition

Key accent

«.. the process, the purposeful and systematic implementation of which allows to identify the
financial situation, the causes and prospects for its change, assess the effectiveness of economic
decisions and, on this basis, implement economically sound and coordinated strategic management
of the company’s financial and economic activities in accordance with the conditions of operation
and its stage development ...» (5]

The process of identifying the financial situation and the
prospects for changing it to ensure a sound and coordi-
nated strategic management of the enterprise

«... the process of evaluating, analyzing and highlighting the development trends of certain areas
of activity or the enterprise as a whole, which is carried out by first determining the main fac-
tors that influence or can influence the enterprise’s activity, with subsequent identification and
forecasting of consequences caused by their impact ...» (6]

The process of assessing, analyzing and isolating the
factors of influence on the development of an enterprise
with subsequent identification and consideration of their
consequences in forecasting

«... a way of assessing the state of management ... based on a set of methods and tools and analytical
information on all stages, aimed at identifying negative factors and bottlenecks in governance ...» [7]

The assessment method aimed at identifying negative
trends in management

«... is the basis for ensuring effective crisis management ... provides for targeted continuous maoni-
toring, analysis and assessment of the current and future state of the enterprise with the purpose
of early detection, prediction, anticipation and overcoming of crisis phenomena that are capable
of introducing dysfunctions into enterprise activities, development of appropriate restructuring
measures and the adoption of well-founded anti-crisis management decisions ...» [8)

Targeted continuous monitoring, analysis and assessment
of the current and future state of the enterprise for the
purpose of early detection, prediction, foresight and over-
coming of crisis phenomena, development of appropriate
measures and management decisions

«... the teaching about methods, processes and principles of recognition and identification of nega-
tive phenomena and factors in the activities of the business entity ... is the basis for ensuring
the economic security of the enterprise, because ... it provides for a purposeful assessment of
the level of each component of the economic security of the enterprise, development prospects
based on business indicators for the adoption of effective management decisions aimed at the
development of the enterprise ...» (3]

The totality of methods, processes and principles for
establishing negative trends and justifying management
with enterprise-oriented development

Note: * — compiled by the author on the basis of sources [5-9).

Tahle 2
Harmonization of lean methods, means, techniques and procedures in the context of the diagnostics process®
Process name List of methods List of techniques List of means List of procedures
— Identification and establish- | — Identification, of waste; — Identification, systemati- | — Value Stream Mapping (VSM);
ment of waste/errors with | — Total Production Maintenance, TPM; | zation of data on costs and | — Distribution of duties and authori-
subsequent elimination and |- Five steps to the rational organization | waste with a focus on the |ties in accordance with the level of
non-occurrence in the future | of the workplace (5 5); flow of value creation for | competence and participation in the
— Single Minute Exchange of Dies (SMED); | economic decision-making | value stream;
— Five Whys (5 W); — Team work, small-group activities;
The process — Just-in-Time (JIT); — Selection of data for the formation
of collect- — Standardization of works with a focus of hourly management reports;
ing data and on the continuous process of document — Kaizen;
information turnover from order to delivery; — Confirmation of settlements with
— Standard Operating Procedure (SOP); suppliers and customers for the move-
— Jidoka; ment of material and cash flow through
— Poka-Yoke; the document flow scheme (ordering,
— Tracking the level of stocks and the certification of the counterparty)
route of their movement;
— Kanban
— Kaizen costing and costing | — Key Performance Indicatars (KPI); — Determination of econom- | — VSM;
for Direct Costing, Standard (- 5 §; ic benefits from economical | — Distribution of duties and authori-
Costing, Target Costing, Value | — SMED; improvements; ties in accordance with the level of
Stream Costing, with a focus |- JIT; — Calculation of target costs | competence and participation in the
on minimizing waste; — Standardization of works with the focus | in the middle of the value | value stream;
— Calculating and estimating | on the continuous process of document | stream, with an emphasis on | — ABC analysis;
costs in the value stream to |turnover from order to delivery; generating cash and profits; | — XYZ analysis;
Information justify daily and weekly mana- | — SOP; — Formation of cost and costs | — Integration of ABC+XYZ+JIT;
processing gement decisions — Jidoka; in the value stream; — Confirmation of settlements with
process — Poka-Yoke; — Calculation of the per- |suppliers and customers on the flow of
— Tracking the level of stocks and the | formance indicators of the | material and cash flow in the document
route of their movement; workplace, the flow of value | flow scheme (payment for order fulfill-
— Kanban creation, the enterprise as | ment through automated bank transfer,
a whole liquidation of accounts receivable and
accounts payable);
— Team work, small-group activities;
— Kaizen
— Visualization of the opera- |- SMED; - V5M;
tional management of Andon, |- JIT; — Distribution of duties and authori-
Visual Management in terms of | — Standardization of works with the focus ties in accordance with the level of
the level of performance of the | on the continuous process of document competence and participation in the
. - workplace, value stream, the | turnover from order to delivery; value stream;
Dissemination ) s . R
process enterprise as a whole within |- SDP, - - Tegm work, small-group activities;
the framework of manage- |- Jidoka; — Kaizen
ment reporting with the fo- | — Poka-Yoke;
cus on stimulating continuous | — Kanban
improvements in the flow of
creation of values
Note: * - compiled by the author on the basis of sources [1, 14-17].
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It should be noted that the introduction of the lean
manufacturing concept at an industrial enterprise, including
the diagnostics of lean management, necessarily provides
for accounting for the mentality and features of the busi-
ness, as well as continuous training of all personnel in
the theory of lean manufacturing and familiarization with
the latest practical achievements.

In the system of lean management of an industrial
enterprise, the process of diagnostics is appropriate to
consider through a causative relationship with management
functions (Fig. 1), which is ensured by the integrated use
of a set of methods of lean manufacturing.

1. Further development of the interpretation of «diag-
nostics» is received as a process from the position of
mutually fulfilling rational specific lean methods, tech-
niques, means and procedures. The purpose of the diag-
nostics is identification of external and internal factors
in a directed action (assistance/obstruction) to provide
value to the customer and forecast the development of an
industrial enterprise. The stream of value creation as an
object of diagnostics in the system of lean management
of an industrial enterprise is argued.

2. It is proved that di-

agnostics in the manage-

4 Accoun-/ ™\ Control /\ Analysi§/ \ Planning / \Stimulation ! \Accoun:‘, .
ting tng i  ment system of an indust-
. sw ss Ko rial enterprise is expedient

) , anban, ! .

Poka- \S/(S)I\;L Visual VSM VSM | 0p, VJS%I Heijunka, ;’SI};/I to realize through the
Yoke JIT’ Management, JIT Kaizen ! Jl'l: coordination of manage-
* | Jidoka, Andon, : ment functions (accoun-
5 ting, control, analysis, plan-
ning, stimulation). Result
ya ' are focused on eliminating
Data and _ - -
information . . Results dissemination COSt.S non-value added’ re
collection Information processing process ducing to the minimum
process allowable level of techno-

DIAGNOSTICS PROCESS

logically necessary costs
non-value-added, search-

Fig. 1. The sequence of diagnostics in the system of lean management of an industrial enterprise

Timely evaluation of the results of operation and
diagnostics of changes allows rationally balanced imple-
mentation of planned activities in the context of lean
transformations. The result of diagnostics is manifested
in balanced economical management decisions and coor-
dinated economical actions of all personnel with a focus
on continuous lean transformations to meet the needs
of customers.

7. SWOT analysis of research results

Strengths. The strength of research is the further deve-
lopment of a combination of lean manufacturing methods
in the process of diagnostics. This provides a purposeful
generation and systematization of information on the actual
state of the value stream in order to make reasonably
balanced economical management decisions with a focus
on continuous improvement on a continuous basis.

Weaknesses. The weak side is the choice of the value
stream as the diagnostic object. Determining at the stage
of introduction of diagnostics in the system of lean mana-
gement of an industrial enterprise should be a thorough
study of the state of the enterprise with the establish-
ment of signs of a crisis or justification of proposals for
creating an artificial crisis.

Opportunities. Opportunities for further research are
the formation of a system of indicators for assessing the
value stream and its components with a focus on the ef-
ficiency of industrial enterprise management.

Threats. Threats to further research is the difficulty of
correctly introducing the diagnostics, because it depends
on the formation of lean thinking among the staff, as well
as the level of professional competence of the manage-
ment of the industrial enterprise.

ing for hidden reserves of
costs to value-added.
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TESTING OF THE ASSESSMENT
MODEL OF ENTERPRISE INVESTMENT
ATTRACTIVENESS ON AN EXAMPLE
OF UKRAINIAN MOTOR TRANSPORT
ENTERPRISES

06’exmom docrioxcenns € modenv ouinku ineecmuuitinoi npusadausocmi nionpuemcmea (II). Birvwicmo me-
modie oyinku ineecmuyitnoi npusadaugocmi nobydosani na GUSHAYEHHT MA AHANI3T eKOHOMIUHUX NOKASHUKIE 3
nesnumu nanpsmxamu. Koxcen 3 nanpsamxie micmumo Kiioka noKasHuxie, sxi Cymmeeo eniusanms ma 6cediuno
sidobpaxcaiomv obiacmv disavrocmi nionpuemcmsa. Mosa 6edemvcs sk npo AKICHI, Max i KiAbKiCHI NOKA3HUKIL.
O0num 3 natbinvuL nPOOIEMHUX MICUb € 00 €OHANNS AKICHUX MA KIAbKICHUX NOKA3HUKIE Ol BUSHAUEHHS COUHOZ0
inmezpanviozo noxasnuxa IIT ma nepegipka maxozo nioxody na nionpuemcmeax agmomodiiLHoz0 mpancnopmy.
Buxopucmogyiouu mooeav, MONCHA Supiuumu Haubiivy npooiemy, ue azpezyeamu iHGOPMAUitinl HANPAMKU
ma indexcu, GUSHAUUMU YHIBEPCANLHULL THMEZPATLHUL NOKASHUK THEECTNUUTUHOT NPUBAOIUBOCMT NIONPUEMCMEA.

s supiwenns, nocmasnenoi 8 pobomi npobiemu, OYau 3acmocoani HACMYNHi Memoou HAYKOBUX DOCIIONCEeHD:

— KPUMUYHULL AHATE3, AOCTPAKMHO-102iUHULL MemOod Ma Y3azalbHeHHs HAYK08020 00CEi0Y — 600CKOHAICHHS
npunyunis ouinxu I11;

— MAMEeMAMUUHUL Ma CMAMUCTRUYHUL AHALI3 Pe3yiomamis 00CHI0NCeH S, NPOBEOCHUT 3G O0NOMOZ0I0 NPO-
Zpaminozo sabesneuenns 06pooKu cmamucmuunux oanux, SPSS (v21.0) ma Microsoft Excel (2010).

3aedsxu yum saxodam 6yno:

— nepesipeno adanmusnicmv modeni ouinku 11 nionpuemcmea na npuxiadi a8MOmMpPAHCROPMHUX NIONPU-
emcme (ATII);

— gusnayeno 111 ATII ma ocnoeni paxmopu enusy na I ATII;

— PO3Paxosano Koegiyicnmu eracmuunocmi, sioxuienns Gaxmuunozo nokasuuka II1 610 onmumanivnozo;

— 3p00NeHO BUCHOBOK NPO HeOOXIOHICMb 30iAbULeHHS 3HaueHb daxmopis, wo enausaioms na IIT ATII.

Bpaxosyrouu suseaeni cradki cmoponu (Heeamuehi Haciioku) 0st KOICHO20 NIONPUEMCMEA, MONCHA CIMEOPUMU
nepenix npiopumemnux 3axodis, sixi 6yoymo enposadncysamuce y ATII, ma sanpononyeamu anzopumm npuiHsm-
M YNpasiiHcoKux piwiens w000 onmumisayii pieus I ATII. Ha nidcmasi ompumanux 0anux Moyxcua pospooumu
npoepamy pinancosoi pecmpyxmypusayii, adanmogany 0o cucmemu ynpasiinns I xoxcrnozo eueuenozo ATII. Bci
Ui pexomenoauii daromv MONCIUBICNG 0L NOOATLUUX HAYKOBUX PO3POOOK.

Kmouosi cnoBa: insecmuyiina npusadiusicmn, pieenv iHEECMuUuYilnol npueabiusocmi, Koepiyicumu eac-
MuyHOCmi, asmompancnoOpmHuuil cexkmop Yxpainu.

Levchenko Ia.,,
Kyrchata I,
Shersheniuk 0.

1. Introduction

Aggravation of the struggle for investments is a result
of a sharply increasing demand for additional resources,
while the volume of investment capital lags behind the
needs of the sector and economy as a whole.

The reduction in the volume of budget funding and
limited own funds of enterprises determine a particular
relevance of researches on providing motor transport en-
terprises (MTE) investment attractiveness (IA).

Increasing the investment attractiveness can help an
enterprise to create competitive advantages, open opportu-
nities for innovation, reduce operating risks and operating
costs, and improve the enterprise’s profitability.

This problem is urgent not only for MTEs of Kharkiv
region, which, despite the existing development potential,
favorable geographical location are unable to attract the
necessary investment resources because of a rather low
level of IA caused by a low level of profitability of MTEs
and negative investment image of Ukraine. The importance
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