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AHoTanist. Y maHii po0orti ,Z[OCJIII[)KYCTBC}I cucrema Lean Managementk dinocodis, sika Moxke
6yTI/I BI/IKOpI/ICTaHa B CKJ'IaI[CI:KII/I Z[ISIJ'II:HOCTI I[OCIIII[)KCHH}I ACMOHCTPYE peamsauuo TPbOX Lean
lHCprMeHTlB Takux K 5S KapTa IOTOKIB 1 cucTeMa TOYHO-BYACHO.

Merta ,Z[aHOFO Z[OCJ'III[)KCHHSI - BHBYHTH, HK Lean MCHCIKMCHT MOXCE 6yTI/I 3aCTOCOBAaHUN B
CKJIayBaHHI, TOCTIPKYBATH HAHO1IBII e(beKTI/IBHl LeanincTpyMeHTH, sIKi MOKYTh TTOJIIIIATH CKIIAICHKI
omeparii 1 JaTH peKoMeHAaIli moA0 BHOOpPY JOTICTUYHOTO IHCTPYMEHTY, SIKHH MOXe OyTh
BUKOPUCTaHUHA Y CKIAJCHKIH IsIBHOCTI.

B peSyanaTl Z[OCJ'III[)KCHH}I r[epez[6aqaeTI>c;1 H_IO pean13au1$[ Lean cucremu ,Z[O3BOJ'II/ITB KOMITaHii
CKOpPOTUTH BUTpATH, OHTI/IM13yBaTI/I CKJ'IaI[CI:Kl or[epauu 1 y SAK HaCJ'Il,Z[OK HIZ[BI/IH_II/ITI/I
KOHKYPEHTOCTIPOMO>KHICTh Ha PHHKY.

KiarouoBi ciioBa: LeanmeHemkMeHT, JoricTHKa, ckiaayBanHsa, ABC-anami3, 5S, kapTa HOTOKIB,
TOYHO-BYAaCHO.

Anotanusi. B nannoii pabote uccuenyercst cucteMa OepexIMBOTO MPOU3BOJICTBA KaK (HUIOCO(HS,
KOTOpad MOXCET OBITH HCIOJIL30BaHa B CKHaﬂCKOfI ACATCIBbHOCTU. I/ICCHC,Z[OBaHI/Ie ACMOHCTPUPYCT
peanu3anuio Tpex LeanuHcTpyMeHToB, Takux Kak 5S,Kapra motokoB u cuctema TouHO-BOBpeMS.

Lens maHHOTO HWCCICAOBAHUA - HM3Yy4WTh, Kak Lean MEeHEIKMEHT MOXKET OBITh NPUMCHCH B
CKJIaJUpOBaHUM, UCclienoBaTs Hanbonee 3pdekTuBHBIC Lean uHCTpyMEHTHI, KOTOPBIE MOTYT YIy4IIUTh
CKJIIQICKUC omnepanvnu U OaTb PCKOMCHAAIMNU OTHOCUTCIBHO BBI60pa JIOTUCTUYCCKOI0O HMHCTPYMCHTA,
KOTOpBIﬁ MOJKET OBITH UCIIOJIB30BaH B CKHaHCKOfI JACATCIBbHOCTU.

B PE3YIbTATE UCCICAOBAHUA MIPCAIIOIAaracTcsa, 4YTo peajiu3anusa LeancucreMsl MO3BOJNAT KOMIIAHUU
COKpaTUTh H3ACPKKH, OINTHUMH3UPOBATH CKIIAJCKHE OI€palid, CBECTM K MHHHUMYMY TPYyZH, H, Kak
CJIICACTBHUC, IIOBBICUTH KOHKypeHTOCHOCO6HOCTI> Ha PBIHKC.

KaoueBbie cioBa: LeanmeHeKMEHT, JOTHCTUKA, ckiagupoBanue, ABC-anamus, 5S, kapra
IMOTOKOB, TOYHO-BOBPCMH.

Abstract. The present paper investigates how the Lean plglos@an be used in Warehousing
businesses. The research showcases the implermantditihree Lean tools, such as 5S, Value stream
mapping and Pull system in the warehouse. Docurdesitelies to improve stock management in small-
sized enterprises are not common in the literature.

The objective of this research is to examine hoarLthinking may be applied to the warehousing
process, investigate the most effective Lean tolodd can improve warehouse operations and give
guidelines concerning the choice of tool that can used to further leverage Lean Production in
Warehousing. The empirical part of this paper isdiwted as an ABC-analysis in manufacturing
company. The primary source of information willthe review of the firm's databases.

The results of the study imply that implementaidhean system will allow the company to reduce
costE, optimize warehouse operations, minimizerladood as a result, improve the competitiveneshén
market.

Key of words: Lean-management, logistic, warehousing, ABC-ang/y&%, Value Stream mapping,
Just-in-Time.

Introduction. Currently, Lean Manufacturing is one of the newd® of management development.
The push towards Lean Production originates from Toyota Production System that started in the
1940s. In general terms, Lean is the set of "tablat assist in the identification and steady edation of
waste in manufacturing (Jones, 2006). Lean in moda is now a well-known subject with years of
practical experience. However, after the succe#is kdan manufacturing, companies are now interested
to see what benefits the lean concept can brimgatehousing. Lean warehousing is related to impigvi
the warehousing operations by controlling and ojiimy the flow of material, implementing suitable
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order processing system, maintaining proper regfenent levels and maintaining efficient shipping
standards. In the 21st century the warehousedsnhiag a strategic tool to be used for a competitiv
advantage. Thus, optimizing the warehouse opesatiiows to be more flexible and efficient, espligia
in the rapidly growing world of e-commerce (Friedma008).

Currently, there are a number of tools that camudedl by companies to be Leaner, but not all the
organizations know what tools to use, when to beent or how to use them. Thus, it appears that the
issue under consideration remains poorly understbbérefore, this project is needed to investidete
to be lean in warehousing and how this can be stgghdoy using 5S, Value stream mapping and Pull
system.

Analysis of recent researches and publication3.oyota Production System which is often referred
to as Lean Manufacturing focuses on reducing wastachronizing and managing work flows by
integrating system of tools, practices, principlasd techniques (Fridman, 2008). Lean productioa is
management philosophy that combines a number ofelmodVhen Toyota Motor Manufacturing
developed and shared its lean manufacturing syrategny realized it had implication as an overall
business system and not just a manufacturing sysiém principles of lean are now being applied
universally, including warehouses. According tadRran (2008), the effective introduction of learthe
warehouse can help to improve the warehouse opesatind, as a result, increase the competitive
advantage of the company.

For a long time the topic of Lean Thinking has beealt with by different scholars, however the
research involved the examples of the implementatib Lean program only in large organizations
(Mulcahy, 2007; Jones, 2006). In Rauch's (2013jpiopi implementing lean concepts is costly and {ime
consuming. However, the evidence suggests that WMdanufacturing can benefit by improving
competitiveness through faster innovation and petidn (Rauch, 2013). The author (ibid.) stateg tha
the informal nature of smaller businesses can mmakéementation of Lean Production programs easier
in small firms than in large. This statement isopmion, however in order to support the hypothéses
writer provides a number of telling examples in plager. The researcher (ibid.) suggests that $ima#
have the advantage to be more flexible than laogepanies. Small business managers can bring change
more quickly in small firms than it is generally g3ible in larger firms because they have less
bureaucracy and have shorter communication lines.

Therefore, despite the fact that in the literatueecan find many examples of the implementation of
Lean program in large companies, the studies hamerglly concluded that this system can be used als
in medium and small enterprises.

In spite of the increased popularity of this topie problem of implementation of the Lean program
in the warehouse remains poorly understood. Thexefio this research the emphasis will be on thenLe
tools that can increase the efficiency of warehasations.

The fact is that most Lean concepts can work wellhe warehouse, especially 5S, value stream
mapping and kanban/pull system (Shook, 2009). Naoweresearch generally concluded that a good way
to attain better flow is to start with VSM (Sho@&Q09; Rauch, 2013). The value stream map can give
employees an overall view of all warehouse acgsitiwhich allows them to suggest improvements in
other areas. Shook (2009: 33) argues that "itgea way for everyone to understand and agree an ho
the facility works and to come up with ideas fopimovement"”.

Such Lean tools, as 5S and Pull system can albelp&ul in the warehouse environment. Especially
when it is necessary to identify the wastes ins@sech as errors, inventory inaccuracy, damagetysaf
and lost time. 5S system, for example, has hadfiignt implications in the production sphere (Dailh
2008). Pull systems using kanbans are “naturadl warehouse for everything from packing materials t
forms, as well as product assembly and kittingd()oi

Implementation of these three tools can improve gedormance of the company as a whole,
optimize and standardize the work of the staff. ideev, in order to achieve these results the warshou
strategy must be integrated into the entire suppéin (Mulcahy, 2007). More than that, it is exaegty
important to engage all team members in the wahouproblem solving (ibid.). Eventually, thistie
essence of the lean culture.

Evidence suggests that lean warehousing produngibta and measurable results (Mulcahy, 2007).
These include labor productivity, space utilizatiand inventory reduction. The company can have
accurate baselines from which to measure improvenidrerefore, waste reduction and cost reduction
will be visible and tangible.

Previoudy unsettled problem constituent. So, for a long time the topic of Lean productios baen
dealt with by the different scholars, but the reslke@nvolved the examples of the implementatioh.edin
program only in large organizations (Rauch, 20H&)wever, currently among the entrepreneurs of small
and medium businesses there is a growing intemestis topic. Therefore, the present paper willobe
interest for executives of Small-Sized enterpribegause at the end of the research the implernemtat
program of Lean Warehousing and a number of guidslivill be developed and any company can use
the results of the present study in order to sisfolg implement the Lean-concept and improve
warehouse operations.

Based on the foregoing, the purpose of this rebeiaréo gain information about the warehousing
processes as a whole, examine how Lean Thinkinglbraagpplied to these processes, and investigate the
key Lean tools, such as 5S, Value stream mappingPRail system that can improve the warehouse
operations. Within the framework of the study a bemof tasks are going to be addressed. One of the
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tasks of this research is to study and analyzeldbistic process in the warehouse. Secondly, it is
exceedingly important to evaluate the impact of lamgenting Lean technologies on the warehouse
operations and to develop guidelines for an effedtnplementation of Lean strategies.

The key problem of the research is to investigadgsaof merging Lean thinking and warehouse
practice and determine which tools can be usedipp@t Lean Warehousing? Within this problem the
following questions will be addressed:

1) How does the Lean philosophy can be used iftheehousing?

2) How do the Lean strategies influence the warsbaperations?

3) Which tools can improve the stock management?

The first and second questions help to analyzeirtipacts of Lean System before and after the
implementation in the warehouses. The third onewal|to evaluate and choose the best practice of the
Lean Production used in the stock management.

Speaking about the pace of lean warehouse intriodubtulcahy (2007: 47) states that "creating a
lean warehouse is not something you accomplishnaylet”’. The results achieved through the lean &ffor
can be seen after a certain period of time. Imptovestomer fill rates, decreased inventory levels,
reduced inventory carrying costs, improved inventaccuracy, increased asset and team member
utilization are all benefits of lean warehousing.

There is a lack of empirical data on the topichaf study, therefore the empirical base of the ptoje
proposal will consist of the analysis of data amch's financial performance, collecting of infornat
about Lean warehousing and conducting a numbentefiiews with the company representatives.

Methodology. The research methodology used in this study wilbbié upon arABC-analysis.The
ABC analysis provides a mechanism for identifyitegris that will have a significant impact on overall
inventory cost, while also providing a mechanismittentifying different categories of stock thatilwi
require different management and controls.

For more effective storing the ABC-analysis tooh dae used in many ways to formulate each
warehouse individual strategies for storing. AB@sskes are based on Pareto’s principle “the vital fe
and the trivial many”. A stands for 80% of the \abhat’s interesting (volume, frequency, cost at), e
B stands for 15 % and C for 5%.

These percentages are not final but are just diatine for a classification. The boundaries for
determine ABC classes are based on how the outpeatroentages look and policy makings.

The analysis can be used to indentify:

— products that generate the most profit;
the products that are the most fast moving thrahglwarehouse;
the products that occur most in orders;
the products that are depreciated the most;

—  the products that have the highest demand.

By using the ABC-tool to answer questions like times above one can get a good picture of where
to, put their efforts and, which products that st@ed in the rong place and which might not neebet
stored at all (phase out). It can also be of hdipmphasing items into the warehouse to know wtwere
place the item.

How to perform an ABC classification on one paraemnet

1. Sort the items in smallest to largest of theresgting parameter. For example volume, frequency
or gross profit.

2. Calculate how much percentage each item hdwedbtal value for the interesting parameter.

3. Calculate the accumulated percentages after weawh of the total value for the interesting
parameter. Starting with the items with the highvedte.

4. Classify the items into classes based on thet&&aprinciple. Sometimes other natural groupings
may come visible. Then it could be motivated to the&se as criterions for the classes’ boundaries.

5. Add one column for how much percentage of thal @mount of items each item represent and
one column for how much accumulated percentagbeofdtal amount of articles. Starting from the item
with highest value of the studied parameter.

6. To do the classification a chart could be dréovhelp visualize the groupings of the items.

Example of an ABC classification: the primary sauaf information was reviewed of the firm's
databases. Then if we do the steps one to foureivihg table 1 below.

This table helps to determine the three groupsoburses, using the criterion of the profit. When
performing an ABC classification on which items tthes the highest demand one can visualize it
through a graph like the one below.

Looking at the table and the graph, one could st@ixconclusion that the items

Ne00890-47049 would be categorized as A items, tbmstNe00742-01399 as B items and the
remaining items as C items. Then the classes wuild

— Aclass would be 40% of all items and have 88%otaltdemand,;

— B class would be 15% of all items and have 10% @ demand;

- Cclass would be 45% of all items and have 2% tafl tlemand.

If the natural boundaries in the demand aren'tolésit can create multiple interpretations of which
items belongs to which class.
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Table 1 — The ABC-analysis of production compan
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D
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Graph 1 — The graphical presentation of ABC-analys

<«—p resources that bring the maximum profit

<-=-=p fresources that bring the middle profit

P

» resources that bring the minimum profit

Picture 1- Improving the warehouse activity throughthe ABC-analysis

ISSN 2409-0948. 2014. Ne 2(10)



HAYKOBI IIOBI/JOM/IEHHA MOJIOAUX BYEHHUX

In general terms, the ABC-analysis can be usedlL&sa tool. It can be successfully implemented in
the warehouse activities and allow:

— to control inventories;

— to buy the right resources in the right quantity;

— to decrease costs;

— to optimize the storage operations;

— to establish mutually beneficial relationships wétippliers.

Accordingly, all these points can improve the ltigigorocess in the warehouse. The picture
demonstrates the most effective using of resoutbaescan decrease costs of the company.

According to the picture, the company needs to $oma A and B resources, that will provide to
make profit from costly inventories and reduce tbtal inventory in the warehouse. It creates the
conditions for implementing the Lean-program.

Conclusion and further researches direction.The final part of the study reports on the results
which will be obtained. The article examines inadehe problems concerning the warehouse opemation
More than that, it contains the analysis of the doipof Lean tools on the warehouse operations.
According to the methodology, it is important to/ shat the ABC-analysis can be applied in different
areas of the company. Using a similar analysis,beamade a rational distribution of the assortateg
in stock from the point of view of technical andrisport based on economic criteria. This methoabist
effective for companies with large amounts of niater

It is assumed that the implementation of Lean systdll allow the company to reduce costs,
standardize and optimize warehouse operations, mirai labor, and as a result, improve the
competitiveness in the market. The results of thdysalso imply that the implementation program of
Lean Warehousing and a number of guidelines willé&ecloped and the results of the present paper can
be used to further investigations of Lean-progradmshe future, it is important to explore the fgais of
the introduction and realization of Lean-systemmiare depth. In order to successfully implement the
new systems in the domestic business.
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AHoTanisi. B cTarTi po3mISIHYTO pOJIb €KOJIOTIYHHMX TMOMATKIB SK OJHOTO 3 MI€BHX IHCTPYMEHTIB
MEXaHi3My CTHMYIIOBaHHS IPHPOJOOXOPOHHOI JISUIBHOCTI, IPOAHANI30BAHO ICHYIOYI IIIBIA B
OMOJATKYBaHHI NPUPOJOOXOPOHHOI JISUIBHOCTI B YKpaiHi, BHSBICHO PO3ODKHOCTI €KOJIOTTYHOrO
3aKOHOJABCTBA 3 BIJMOBIAHMMHU CTATTSIMU ITOJIATKOBOTO 3aKOHOJABCTBA, 3allPOMIOHOBAHO 3MIiHH JIO
MOJIATKOBOT'O 3aKOHO/IaBCTBA.

KuarouoBi cjioBa: mpHUpOIOOXOpOHHA MisUTBHICTH, €KOHOMIYHI 1HCTPYMEHTH, OITOJAaTKyBaHHS,
€KOJIOT1YHUI MOIaTOK, MiJIBTH.

AnHoTamus. B crathe paccMOTpeHa poJIb IKOJOTHYECKHUX HAJOrOB KaK OJHOTO U3 JCHCTBEHHBIX
WHCTPYMECHTOB MEXaHHW3Ma CTHMYJIHUPOBaHUS MPUPOJIOOXPAHHONW NEATENBHOCTH, IMPOaHATH3UPOBAHBI
CYIIECTBYIONUE JBIOTHl B  HAJIOTOOOJIOKEHUH MPHUPOJIOOXPAHHON JIEATSILHOCTH B YKpawWHe,
O00HApYXKEHBI PACXOXJICHHS HKOJOTHYECKOTO 3aKOHOJATENLCTBA C COOTBETCTBYIOIIUMH CTAThIMH
HAJIOTOBOT'O 3aKOHOJIATENbCTBA, TIPENIOKCHBI H3MEHEHUS K HAJIOTOBOMY 3aKOHO/IaTECIILCTBY .

KaoueBbie  caoBa:  MPUPONOOXpaHHAS  JIEATCIIEHOCTh, OKOHOMHYECKHE  HHCTPYMEHTHI,
HAJIOT000JI0KCHHE, SKOJIOTHUSCKUN HAJIOT, JIbIOTHI.
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