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EFFICIENCY OF "LEAN MANAGEMENT" APPLICATION IN
BUSINESS PROCESSES MANAGEMENT OF REFRIGERATION
EQUIPMENT SUPPLY CHAIN DURING THE COVID CRISIS

Mariia Hryhorak, Shevchuk Liliya “Efficiency of "lean management" application in business
processes management of refrigeration equipment supply chain during the COVID crisis”. The article
reveals the main trends in the functioning of global supply chains in the context of the COVID-19 pandemic and
their impact on the activities of Ukrainian enterprises are identified. It is noted that the closure of borders
between countries and the introduction of self-isolation regime caused a significant reduction in production
capacity and the volume of international trade. Global supply chains have become very vulnerable and
necessitate their revision and the search for alternative ways to deliver goods to end users. Since Ukraine is a
country with an open market economy, this article summarizes the main challenges for import-dependent
supply chains and makes proposals on ways to overcome them. The expediency of applying the concept of Lean-
management in business processes management of refrigeration supply chains during a pandemic as a means
of overcoming crisis situations and ensuring sustainable development are proved. The dynamics and structure
analysis of the company LLC "Holod Engineering" income and expenses allowed to establish a tendency to
reduce the profitability of the company's business and capital turnover, as well as increase the share of logistics
costs in the production costs. The greatest impact on the growth of logistics costs have the inventory costs due
to the processes of storage and orders completion and delivery delays, which lead to customer dissatisfaction
and complaints. Methodical approaches to estimating the level of processes coordination in the supply chains
of refrigeration equipment, calculation of supply lots optimal parameters, levels of raw materials and
components stocks, production and storage capacity rationalization of the enterprise are substantiated. With
the help of Shewhart's control charts, the coordination of business processes in the equipment supply chains
were assessed and the sources of potential losses were identified. The technological and logistics processes
optimization in terms of their cost, duration and quality of results takes into account not only individual
processes of enterprises, but also interprocess connections between supply chain links. It is proposed to
implement a number of organizational measures using the concept of lean management, which involves
market integration, production process, procurement and sales in order to provide a high level of customer
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service. The efficiency of the proposed organizational changes and their impact on business profitability,
inventory turnover, the amount of logistics costs and the quality of customer service are determined.

Keywords: supply chain management, business process, lean management, lean supply chain, cost
management.

Mpia Tpuzopak, leeyyk Jlina “E¢pekmueHicme 3acmocyeaHHa "6epexnueoz20 ynpaeniHHA" &
ynpaeniHHi 6Gi3Hec-npoyecamu N1aHY02a NOCMAYAHHA X0J/100U/IbHO20 06/1a0HAHHA Ni0 4Yac Kpusu
COVID"”. ¥ cmammi po3kpumo OCHO8Hi meHOeHUil y hyHKUiOHYBAHHI 27106a/1bHUX IAHY02i8 NOCMAYAHHA 8
ymosax naHdemii COVID-19 ma su3Ha4yeHo ix 8naug Ha OisnbHicmb yKpaiHCbKux nionpuemcma. BiozHayeHo,
WO 3aKpumMms KOpOOHi8 MiX KpaiHaMU ma 88e0eHHA pexxumy camoi30aAYii CNpUYUHUIU 3HAYHE CKOPOYEHHS
8UPOBHUYUX nomyxHocmel i 06¢A2i8 MiXHAPOOHOI mopeieni. [106anbHi NAHY2U NOCMAYAaHHA CMasnu oyxe
8pasnusumu i 06ymMoesIrme HeobxioHicmeb ix nepeasiady ma nowyKy asbmepHamueHUX WJisxie 00CMasKku
moaeapis 00 KiHuesux cnoxusadyis. OckinbKu YKpaiHa € KpaiHoto 3 8i0KpUMOK PUHKOBOK eKOHOMIKOI, Mo 8
0aHili cmammi y3azasibHeHO OCHOBHI BUK/IUKU 0J18 iMNOPpMO3asexHuX JaHytozie NocmavyaHHA ma 3pobieHo
npono3uyii wodo wnaxis ix nodonarHA. [JogedeHO OoyinbHiCMb 3aCcMoCy8aHHA KoHuenuii Lean-
MeHeOXxMeHmy 8 ynpasniHHi 6izHec-npoyecamu JII1 x0n00unbHo20 061a0HAHHA Ni0 Yac naHoemii sk 3acoby
8UX00Y 3 KpU308UX cumyayiti ma 3abesneyeHHsa cmMasno2o po3suMKy. AHaAni3 OUHAmiku i cmpykmypu 0oxooie
i sumpam nionpuemcmea TOB «X0/100-iHXUHipUHe» 00380/1U8 8CMAHOBUMU MEHOEHUil0 00 3MeHWeHHS
npubymkogocmi 6i3Hecy KomnaHii i 0bopomHocmi Kanimasy, a makox 36ifbWeHHA YacmKu J102iCMUYHUX
sumpam 8 cobisapmocmi npodykuii. Hatbinewul ennue HA 3pOCMAHHA 102iCMUYHUX 8UMPAM Marome
sumpamu Ha ympumaHHsa 3andacis, wo obymosseHo npoyecamu 36epieaHHA i Komniekmauii 3amossieHs i
3ampumkamu 8 00CMaskax, Wo npu3sooams 00 He3adososieHocmi i ckape knieHmig. O6rpyHmosaHo
MemoOUYHi nioxoou 00 OUiHIOBAHHA piBHA CKOOPOUHOBAHOCMI NpoUecie 8 JAHY2ax NOCMAayaHHA
X07100U/IbHO20 06/1IA0HAHHSA, PO3PAXyHKY ONMUMAJIbHUX napamempig napmil nocmayaHHs, pieHig 3anacis
CUPOBUHU | KOMNJIEKMYIOYUX, payioHaAM3auil 8UKOPUCMAHHA 8UPOBHUYUX MA CKIAOCLKUX NOMyXHocmel
nionpuemcmaa. 3a 00NOM0o20t0 KOHMPOJIbHUX Kapm LLlyxapma 3pobsieHo OuiHKYy CKOOpOUHOBAHOCMI bi3HeC-
npouecie 8 JIAHY02dX NOCMAYdHHA O6JIAOHAHHA MA B8U3HAYEHO OXepesnd nomeHYiliHux smpam.
Onmumizauis mexHo/I02iYHUX mMa J102iCMUYHUX Npoyecie 3a iX eapmicmio, mpusaaicmio ma AKicmio
pe3ysibmamy 8paxosye He jiuwle OKpemi npoyecu nionpuemcms, a U MiXXNpouyecHi 38'A3KU MiX JIGHKAMU
JIGHYK02i8 NOCMAYAHHA. 3anNpoNoHOBAHO 30iliCHUMU pA0 Op2aHi3auiliHuX 3axodie 3 BUKOPUCMAHHAM
KoHUenuii lean-meHedxmeHmy, wo nepedbayae 06'€eOHAHHA PUHKY, 8UPOBGHUY020 npouecy, 3akynieeno i
36ymy 3 Memoto B8UCOKO20 piBHA 06C/Ty208y8AHHA KiiEHMi8. BusHayeHo ehekmusHicms 3anponoOHOBAHUX
opeaHizayitiHux 3miH ma ix ansug Ha npubymkoagicme 6i3Hecy, 060pOMHICMb 3aNAcis, 8e/IUYUHY J102ICMUYHUX
sumpam ma skicmo 06¢/1y208y8aHHA CNOXUBAYIB.

Knwuoei cnoea: ynpasniHHA naHuUtoramy rnoctayaHHsa, 6i3Hec-npouec, lean-meHepxmeHT, lean-
NAHLIOT NOCTAYaHHA, yNpaBniHHA BUTPaTaMu.

Mapus lpuzopak, llleeuyk Jluna “ S¢p¢pekmusHocmob npumeHeHus "6epexxnueozo ynpasneHus"
8 ynpassieHuUu 6usHec-npoyeccamu yenu nocmasKu Xos100usibHo20 060py006aHuUs 80 8peMsA Kpusuca
COVID ". Bcmamebe packpsimbl OCHOBHblEe meHOeHUUU 8 (hyHKUUOHUPOBAHUU 27106a/bHbIX Yenel Nocmasok
8 ycnosuax naHoemuu COVID-19 u onpedesieHo ux enusHUe HAa 0esmeslbHOCMb YKPAUHCKUX npednpuamud.
OmmeyveHo, YMO 3aKkpbimue 2paHuy Mexo0y CmpaHamu U 8sedeHUe pexumd CamMou3oAyUU B8bI384/1U
3Ha4umesibHoe CokpaujeHue NPou3sooCMaeHHbIX MowHocmel u 06semMos MexOyHapoOHOU Mmopzossiu.
[no6aneHsie yenu NOCMAsoK cmasu o4YeHb yA38UMbIMU U 00YC/108/1UBAI0M HEO6X0OUMOCMb UX NnepecMompa
U noucka asabmepHamusHsix nymeti 00cmasku mosapos 00 KOHeYHblx nompebumened. [TockoneKy YkpauHa
Ae19emca cmpaHol ¢ OMKpbIMoU pbIHOYHOU 3KOHOMUKOU, mo 8 daHHOoU cmamee 0606weHbl OCHOBHbIE
8b1308bl 019 UMNOPMO3ABUCUMBbIX yeneli NOCMAsoK U COesiaHbl NpedsIoXXeHUA O Nymsax Ux npeooOsIeHUS.
JokasaHa uenecoobpasHocme npumeHeHUA KOHUenyuu Lean-meHeOxmeHma 8 ynpasneHuu 6usHec-
npoueccamu LT xono0usneHo20 060py008AHUA 80 8peMA NAHOeMUU KAK CpedCcmeo 8bix00a U3 KPU3UCHbIX
cumyayut u obecneyeHuUA ycmouyuso20 pazeumus. AHAU3 OUHAMUKU U CmpyKkmypbl 00X0008 U pacxo0os
npeonpusmua OO0  «X0/100-UHXUHUPUH2» NO380JIUST  YCMAHOBUMb MEHOeHYUI0 K yMeHblUeHUo
npubsblibHOCMU 6U3HEeCa KOMNAHuu U o06opadyusaeMocmu Kanumasaa, d Mmakxe ysesudeHue 00U
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Jloeucmuyeckux 3ampam 8 cebecmoumocmu npodykyuu. Haubonswee 8nusHue Ha pocm 102UCMUYeCKUX
uzoepxxek umelom pacxoObl HA COOepXaHue 3andcos, 4Ymo 00yC/108/1eHO NPOUeccamu XpaHeHus u
KOMNieKmayuu 3aKasos U 3a0epXXKamu 8 NOCmMaskax, npusoodaujue K HeyoossemaopeHHoOCMU U Xanobam
knueHmMos. O60CHOBAHbI Memoduyeckue Nooxo0bl K OUeHKe YPOBHA CKOOPOUHUPOBAHHOCMU Npoyeccos 8
yensax Nocmasok xos100uibHo20 060pyd08aHUS, pacdema ONMUMAasbHbIX NApamMmempos napmuii Nocmasku,
ypo8Hel 3andco8 Cbipba U KOMNJIeKMymwux, payuoHaau3ayuu ucnoib308aHUA NPou3800CMBeHHbIX U
CKaodcKux mowjHocmet npednpuamus. C NoMowblo KOHMPOJbHbIX Kapm LLlyxapma npou3sedeHa oyeHKa
CKOOPOUHUPOBAHHOCMU 6BU3HEC-NPOUECCO8 8 Uenax Nocmasok 060opy008aHuUA u onpedesieHbl UCMOYHUKU
nomeHyuaneHsix nomepb. ONMUMU3AUUA MEXHOI02UYECKUX U JI02UCMUYecKUX Nnpoyecco8 Nno ux
cmoumocmu, npoOoIKUMEbHOCMU U Kadecmay pe3y/ibmama y4yumeledem He MOJIbKO OmoesibHble
npouyeccel npednpuamudli, HO U MeXnNpoyeccHble ceA3U Mexdy 38eHbAMU yeneli nocmagok. [lpednoxeHo
ocywecmsums pA0 0p2dHU3AYUOHHbIX Meponpusmul ¢ Ucnosib308aHUeM KoHyenyuu lean-meHedxmeHma,
umo npedycmampusaem o06veOUHeHUe PbIHKA, NPOU3800CMBEHHO20 NPpoyeccd, 3aKynoK u cbbima c yessio
8bICOKO20  YypOBHA  06C/IyXUBAHUA  KaueHmMos. OnpedenieHa  3(ekmusHOCMb  NPeOsIOXeHHbIX
Op2aHU3AUUOHHbIX U3MeHeHUl U ux 8/1usHue Ha npubblibHOCMb 6U3Hecd, 06opa4yusaeMocms 3andacos,

8€/IUYUHY J102UCMUYECKUX U30epXeK U Kayecmao obc1yxusaHus nompebumened.
Knrouessie cr1osa: ynpasrieHne LenoykaMum NocCTaBoK, 6usHec-npouecc, lean-meHepxmeHT, lean-

Lenb NOCTaBOK, yrnpaBneHne 3atpataMn.

Introduction. Global pandemic, due to
the rapid spread of the rapid spread of the
Covid-19 virus has exacerbated global and
regional economic development challenges.
In addition to the usual negative factors
associated with the existence of military
conflicts, the introduction of mutual trade
restrictions, which contradicts the principles
of open markets and free competitive access,
climate change and increasing the frequency
of extreme weather events, additional
quarantine restrictions cause significant risks
in global supply chain management, reduce
their stability and change the configuration.
Thus, the introduction of lockdown, closure
and reopening of production centers in China
has significantly affected the relationship
between suppliers, manufacturers and
consumers. The authors [1] defined such a
state as the supply side shock for European
and American companies. Consumer needs
have changed significantly: in the conditions
of quarantine measures and teleworking, the
demand for food, household and medical
goods, Internet communication and
electronic means of communication has
increased.

An interesting study of the company's
activities concluded that in the post-Covid
period supply chains will be revised not to
reduce costs, but to achieve greater

sustainability, which will lead to
diversification of production, storage and
procurement, as well as the return of
production from abroad and the active use of
outsourcing in the near abroad [2]. The
authors emphasize the need to reorganize
workplaces in accordance with the
requirements of social distancing and
hygiene, which determines the feasibility of
digitization and automation of existing
processes in supply chains and, accordingly,
adaptation to new standards: in particular,
provide one-way freight systems packing
areas in compliance with the requirements of
social distancing.

This indicates the relevance of research
on the impact of these geoeconomic changes
on business processes in supply chains, the
search for new methodological approaches to
their optimization and the organization of
cross-functional interaction of business
partners to reduce logistics costs and increase
sustainability.

The experience of leading companies
shows that synchronization of processes and
effective partnership in supply chains reduces
delays in the delivery of goods and creates
added value for customers. One of the
effective mechanisms to improve the
efficiency and effectiveness of supply chains is
lean-management, the essence of which is
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that all participants in the supply chain try to
reduce their costs while increasing the speed
and flexibility of doing business. That is, there
is a directly proportional relationship - the
more flexible business processes in supply
chains, the better the performance of all its
participants. As the functioning of specific
supply chains is influenced by various factors
of the external and internal environment,
there is a need to quickly find opportunities to
improve business processes and increase the
stability of the management system. High
adaptability, economy of the supply chain
and speed of decision-making, which is
formed during the introduction of lean-
management tools, will allow the business to
survive. Thus, the trends outlined above,
respectively, determined the topic of the
study.

Analysis of research problems.
Problems of efficiency of management of
financial, material and information flows from
the supplier to the final consumer in SC are
deeply investigated by leading foreign and
domestic scientists, in particular, M. Linders,
H. Firon, V. Sergeev, E. Krykavsky, N. Chukhrai,
T. Kolodizeva and others. Among the recent
publications used in the preparation of this
article, it should be noted the scientific works
of N. Bocharova, S. Dubovik, H. Sigida [4; 5],
and foreign, J. Ganstedt, K. Lysons, M.
Reynolds [6; 7; 8], scientists.

Most experts believe that the concept of
lean is based on the ideas of Kaizen, but it has
a wider application in SC, as it focuses on
optimizing the processes of the entire supply
chain. Thus, R. Shah and P. Ward [14, p.55]
highlight the following positive effect of the
introduction of LEAN-concept in SC: statistical
control of processes; reduction of time for
reconfiguration; feedback from suppliers;
consumer involvement; introduction of PULL-
system; flow continuity.

Thus, if we consider lean as a philosophy,
as a well-thought-out and tested
optimization, cooperation with customers
and suppliers on the basis of partnership,
mutual assistance in solving problems, then it
can be an effective solution in such a difficult

40-52
v.5(2021)
https://smart-scm.org

situation. The implantation of lean-practice
helps to organize a steady flow in SC, and
enterprises to become both innovative,
competitive and more stable in rapidly
changing conditions. This, in turn, has
increased interest in the concept of lean by
domestic companies, most of which have
suffered significant losses during the crisis
and are looking for alternative sources to
increase business profitability.

While some companies have suffered
significant losses during the pandemic, there
are a number that have successfully passed
the adaptability test and taken a decisive step
forward. Most of these companies use and
continue to implement quality management
tools and lean management techniques. An
example of such companies is the world-
famous clothing and fashion retail chain Zara,
which, despite declining demand for
industrial  products, thanks to well-
established processes, fixed principles of
economy and flexibility, was able to
withstand difficult modern conditions and
increase the efficiency of SC[13].

Many domestic authors and foreign
scholars agree that it is possible to gain
significant benefits associated with the
introduction of lean management methods in
crisis conditions. D. Demakhin noted that
Toyota's production system, which is based
on the principles of lean strategy, arose just in
response to the crisis and since its inceptionis
anti-crisis, which confirms the feasibility and
effectiveness of its implementation [9]. M.
Ballet, Lean author, Lean coach and co-
founder of Lean Institut France, considers the
feasibility of applying the concept: "When a
business is in a crisis, we need to change the
way of thinking to Lean-style thinking to find
a way out" [10]. In the works of G.Tkachenko
the advantages of implementing the Lean
concept are noted, which are that "Lean
implementation is aimed at optimizing the
processes of the entire supply chain"[11]. Due
to the implementation of the principles of
Lean-management, it is possible to find
bottlenecks and identify processes that do
not create added consumer value, but only
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burden SC with unproductive costs, which is
especially relevant in the current unstable
conditions.

M. Porter in his research found that the
company can gain additional competitive
advantages by increasing process
productivity and minimizing costs, which in
turn will increase competitive position in the
market and ensure economic stability, which
is especially important in a pandemic
conditions. Lean Global Network (LGN)
research shows that the positive factors
behind the introduction of the lean concept
are the system of continuous improvement,
which means that the company constantly
improves its performance indicators, such as
[12]: reduction production time by 2-3 times;
increase in inventory turnover by 1.5-2 times;
increase the return on investment by 3 times.

Therefore, an integrated approach using
Lean-management takes to a qualitatively
new level of supply chain management with
the aim of creating a more efficient and
sustainable SC. At the same time, despite the
sufficiently developed issues of optimizing
the management of business processes of the
SC, it requires a broader theoretical and
practical study of the SC development and its
functioning in crisis conditions of a pandemic.
Because, cost-effective  strategies and
program of events in supply chain
management are needed to be able to hold
on to the positions that a lean concept can
serve.

Purpose and objectives of the article.
The aim of the study is to generalize
transformational changes in supply chain
management under the influence of a global
pandemic improving the business process
management system in the supply chain of
refrigeration equipment based on the
concept of lean management to reduce
overall logistics costs.

Basic material and results. Ukraine is a
country with an open market economy, and

40-52
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therefore dependent on the global system of
trade. Export- and import-oriented supply
chains of domestic producers were
significantly affected by global factors and led
to a substantial reduction in production by
individual industries. Table 1 identifies five
key pandemic challenges for Ukrainian
enterprises and summarizes possible ways to
overcome these challenges, taking into
account the concept of Lean Supply Chain.

Consequently, the main purpose of using
the concept of Lean Supply Chain is to use
savings tools to implement organizational
and economic activities to increase the
competitiveness of domestic enterprises in
regional and global supply chains. To gain a
competitive advantage in the new post-
pandemic economic environment of trade
movement, it is necessary to combine
partnerships to reduce levels of uncertainty
and risk, as well as to reorganize internal
business processes. Note that the imperfect
operating activities of Ukrainian enterprises
leads to a lack of profit in the supply of
products to foreign markets, also to the
increase in costs of importing goods
associated with significant dependence on
logistics decisions of logistics service
providers, which are not always focused on
domestic processes.

Consider in more detail the activities of
the Ukrainian company LLC "Holod-
Engineering", which specializes in providing
services for the supply of industrial,
commercial, agricultural and technological
refrigeration equipment in the Ukrainian
market. The main consumers (customers) of
products (services) are enterprises of various
activities, from farms, shops to large retail
chains and industrial enterprises, such as: LLC
"Novus", LLC "ATB", LLC "Ostersky meat-
packing plant" , LLC "Zhytomyr Dairy", JSC
"Roshen", LLC "Upscale Logistics" and many
others [15].
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Table 1. Challenges of the global pandemic for SC and ways to overcome them

Neo Challenges

Ways to solve

leaving the market.

1 | The risk of weak players | e Introduce a policy of continuous improvement, risk monitoring and
appropriate corrective action to quickly eliminate and identify the root
causes of problems.

e |dentify the most important links and bottlenecks in the SC, their
possible sources of optimization and minimization of losses.

due to quarantine restrictions. | delays.

2 | Failures and delays in global | e Establish a strategy for continuous lean extraction, by introducing
enterprise  supply networks | a continuous flow of goods in chains, in order to reduce failures and

o Align the takt time with the customer's expectations and optimize
the duration of the logistics cycle.

production and sales.
consumers.

3 Increased costs for supply, | e Using Lean's main tools, identify value-added streams and
activities that consume resources but do not create value for

o Standardize the algorithm of actions at each stage of the goods or
services movement in the chain, to minimize all possible losses

4 | The uneven demand. e Carry out constant monitoring of demand and act in accordance
with consumer behavior.

o Evaluate the available inventory, to maintain business continuity,
in accordance with consumer demand.

¢ Introduce a flow quality control system at each stage of goods or
services movement in the chain.

response of SC.
conditions.

5 | Low adaptability and crisis | e Implement the system of adaptation and rapid readjustment, for a
flexible production process depending on changing market demand

e Conduct research on the flow of value creation and stress testing
of SC with the aim of continuous improvement.

Source: Generalized by the author on the basis [1-3].

The main competitive advantages of
Holod -Engineering are availability of highly
qualified professionals and engineering staff
that provides support to its partners at all
stages from order design to post-warranty
and after-sales service, the status of a
comprehensive supplier of equipment and
high-tech turnkey design solutions focused
on individual customer needs. It should be
noted that the market of refrigeration
equipment in Ukraine is currently developing
dynamically. This is facilitated by the constant
increase in demand for products from the
food processing industry. Most companies in
this industry are dominated by outdated
refrigeration equipment, which needs to be

upgraded to store finished products. Trading
companies are also constantly increasing the
capacity of refrigeration chambers using
industrial cold.

Thus, the existing competitive
advantages and stable demand for the
products LLC "Holod-Engineering" ensure the
company's profitability. At the same time, the
analysis of financial indicators for the last five
years revealed a trend of decreasing net
profit, which indicates a decrease in operating
efficiency (Fig. 1).
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Figure 1 - Dynamics of profit indicators of LLC " Holod Engineering” for 2016-2020

Therefore, the presence of internal
factors, such as rising costs for the purchase,
transportation and storage of components, as
well as the impact of external factors related
to the effects of the global pandemic,
necessitated of  business processes
reengineering in refrigeration supply chains.
That is why the main purpose of the study was
to find ways of revolutionary elimination of
crisis phenomena, create the conditions and
maintain a system of business performance
continuous improvement.

Figure 2 graphically shows the influence
of external and internal factors on the
formation of competitive advantages of the
company, among which the most important
is the level of interaction between the
departments of supply, sales and production
infrastructure, which directly affects the
speed of response to changes in market
trends (Fig. 2). It was also found that
significant losses in the company's efficiency
were due to the supply of low quality raw
materials.

The analysis of the refrigeration
equipment supply chains configuration
allowed to identify and assess the impact on
their operation efficiency of the following
factors:

- procurement processes efficiency and
interaction with suppliers,

- costs for the purchase and stocks
storage,

- quality of incoming raw materials and
equipment,

- delivery time and order execution
time,

- the cost of manufactured parts and
equipment,

- quality of internal production
operations and equipment operation
reliability,

- demand for manufactured products,
cost and equipment quality,

- market segment,
political situation.

economic and
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Figure 2 — Influence of external and internal factors on the business processes organization
in the LLC " Holod Engineering" supply chain

LLC "Holod Engineering", like most resources are obtained quickly (as orders are
manufacturing companies, works on the received). Figure 3 schematically shows the
principle of custom production. In this case, main business processes associated with
delivery plans are quite a conditional consumer orders execution.

document, because the bulk of material
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As a result of the refrigeration equipment
supply chain analysis at the enterprise, the
following bottlenecks were identified:

1) reduction of inventory turnover
associated with falling sales of the enterprise,
which leads to an increase in storage costs
and an increase in losses due to the freezing
of working capital;

2) problems with inventory planning,
which lead to the accumulation of their
volumes, also in warehousing operations
activities and lack of storage space;

3) lack of an effective planning system,
sales analysis and monitoring of resource
balances in the warehouse, leads to errors in
the procurement management of material
resources and components. This bottleneck
leads to unnecessary costs for the urgent
purchase of additional resources and thereby
increase the duration of the order;

4) Non-liquid stock accumulation that
exceeded the normal stay period in the
warehouse. The reason for this bottleneck is
errors in forecasting and calculating the
required batches of materials, and because of
falling demand, which is observed in recent
years of the enterprise.

Lean tools were used to cover the
identified bottlenecks, which include the
search for alternative savings sources,
minimization of possible losses with limited
market capacity and the inability to increase
equipment sales. For this purpose, a complex
of mathematical models to substantiate
logistics decisions was developed, related to
the choice of suppliers, to determining the
optimal delivery batch size and the minimum
and maximum stocks levels, placement in the
warehouse and warehousing processes
optimization (Table 2).

The result of the implementation of the
tasks is a built-in extraction strategy, which
unites all enterprises involved in the flow of
value creation of refrigeration equipment. For
its  successful implementation it s
recommended to introduce a quick and
flexible response, as follows:

- association of all business processes
participants on the "win-win" principle for
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mutual information exchange and receiving
the maximum benefits;

- use of modern information and
communication  technologies  (barcode
scanner and electronic data interchange);

- optimization of internal business
processes: visual management; additional
marking of goods and work areas;
minimization of unnecessary intra-warehouse
movements of goods and staff; automatic
replenishment of orders, etc.;

- determination of stock storage
standards, monitoring of their condition in
real time, clear instructions on work with
illiquid stocks and their prevention;

- zoning of warehouses and production
areas on the "hot and cold zones" principle;

- formation of direct channels of
communication with consumers, using
databases to evaluate customers and
formation of loyalty programs.

The implementation of the proposed
measures allows to obtain the following
intermediate results:

- introduction of logistics costs
monitoring, timely analysis of deviations
"plan-fact" and cost structure for logistics
operations increases the accuracy of
forecasting the company financial results,
promptly manage liquidity and inventory
turnover, develop measures to reduce
accounts receivable;

- optimization of spare parts supply lots
and rationing of maximum and minimum
levels of stocks allows to reduce the share of
costs for their maintenance by 8.99% per
month in the goods sold cost;

- The Lean-management and 5S
principles introduction, minimizes the risks of
creating excess stocks, which will save the
company about 3 million UAH per year;

- standardization of warehouse processes
contributes to an increase in labor
productivity in order picking by 16%,
reducing the duration and cost of processing
one unit of goods by 2.5%;

- due to optimization the volumes and
structure  of refrigeration  equipment
components stocks and rationalization of
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their placement in a warehouse it is possible
to release to 30% of warehouse areas of the
enterprise.
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Table 2. The list of actual tasks to increase the business processes efficiency in LLC "Holod
Engineering" SC and methodical approaches to their decision

Ne Actual tasks | Integral indicators

1. Supply management improvement

1.1. | Suppliers evaluation OTIF = 2t \where OTIF - business process management system "In
and selection. X No

time in full", Nt - the quantity of goods delivered on time; No - the total
quantity of the ordered goods [16].

procurement planning.

1.2. | Improved algorithm of P
the material resources EoQ = Cy
procurement process
in terms of

, Where EOQ - the optimal batch size of the products

supply to the enterprise; 3 - sales volume of products in this period; Ci - the
average cost of placing one order; C2 - the cost of maintaining a unit of
product in this period [17].

2 Inventory management system improvement

2.1. | Division of stocks into
groups.

Analysis of stocks by the ABC method and their division into groups
according to the Pareto 80/20 principle (80% - revenue, form 20% - stocks).

2.2. | Algorithm for working
with illiquid stocks.

Z = % , Where Z - the percentage of inventories in the cost per month; N-
total amount of stocks; C - finished product cost, %. [18, p.77]

3 Optimization of the warehousing system and production areas placement.

3.1. | Organization of _ br(1+s)

storage areas and
production areas.

, where n - number of kanban cards (pcs.); DT - projected

demand during the order fulfillment period (pcs.); D - the number of parts
that are delivered to the next section per unit time (pcs.); T - order
fulfillment time (hrs); S - insurance stock, as a percentage of demand for
the period of order fulfillment (%); V - the container volume for transporting
parts (m3) [19, p.85].

4 Optimization of logistics cost management

4.1. | Information processing
on logistics costs and

their optimization. p.169].

Comparison with Shewhart's control cards "as is" and projected "as it
should be", according to the logistics costs indicators of the enterprise [20,

5 End-user demand analysis.

5.1. | Work with sales and
operational planning.

o

KoedpiLlieHT cepaiCy ik BapTiCTb 3arasibHIX NOCTABOK 3a MicsLb
B NOPIBHSHHI 3 BAPTICTHO 3aranbHKX 3aMOBIEHb 3a MicsLb

CS% = %, where CS% - coefficient of service as the cost of total

deliveries per month compared to the cost of total orders per month; O -
orders received; Osh - orders shipped; Co - cost of all orders [18,p.27].

Consequently, through the proposed
organizational measures, the company LLC
"Holod Engineering" will be able to increase
the profitability of its own business, and
create new competitive advantages in
unstable, rapidly changing conditions. The
proposed methodological provisions for

reengineering business processes in the
refrigeration equipment supply chain using
the Lean-concept have significantly improved
the various departments coordination of the
enterprise, to improve the customer service
quality, synchronize the supply, production
and marketing of products, reduce total




The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

logistics costs by making optimized logistics
solutions.

Conclusions. In the course of the study,
the expediency of business processes
integrated management in the refrigeration
equipment supply chains, in the context of
instability and risks associated with the global
coronavirus pandemic was substantiated. The
generalization of global trends, conditions of
external and internal environments made it
possible to conclude that it is necessary to
constantly improve both individual business
processes in supply chains and their
coordination and synchronization in real time
using the Lean Supply Chain concept.

The analysis of refrigeration equipment
SC configuration for the company LLC "Holod
Engineering" revealed weaknesses associated
with a decrease in asset turnover, ineffective
procurement planning and the lack of an
effective inventory management system. The
dynamics and structure analysis of income
and expenses revealed a downward trend in
profitability of the company's business, and
also showed a significant share in their
structure of logistics costs and inventory costs
due to losses in storage and ordering as a
consequence to delays in delivery, leading to
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customer dissatisfaction and complaints. To
improve the business process management
system in the supply chain of LLC "Holod
Engineering”, to undertake a number of
activities using the lean management
concept, which involves market, production
process, procurement and sales integration
for high quality customer service level were
proposed.

It is proved that the advantages of the
lean tools introduction are the potential
losses minimization, increasing the
production productivity and warehousing
operations of the company. With the help of
Shewhart's control charts, the coordination of
business processes in the equipment supply
chains was assessed and the sources of
potential losses were identified. The
methodical approach and a complex of
administrative decisions which have allowed
to calculate optimum processes parameters
of raw materials purchases, stocks levels and
conditions of their placement in a warehouse
of the enterprise are developed. Optimization
of technological and logistics processes in
terms of their cost, duration and quality of
results takes into account not only individual
processes of enterprises, but also interprocess
connections between supply chain links.
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