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Abstract: This research summarizes the results of the $iigestiscussion about the logistic chain and idesrpenetration
point and influences on the costs of stocks. Thim ig@al of this article is to point out determinitige order penetration
point of the logistics chain and differentiationstbcks according to importance from the point iefwof optimizing
costs and securing liquid financial resources. dbject of the research was the industrial compémyhis research,
methods focused on using ABC analysis and Paretlysis. The results of this research show 5 ordaefation points
(OPP1-OPP5) and a Push and Pull system to manageahfiows for order penetration point of the istgcs chain at
the customer's order point. Cost optimization wasesl by classifying the stocks into categorieBAand C which is
an important fact for planning and inventory mamaget. ABC method divided 100 types of inventorigghwosts €5
million into categories A, B, C. Critical types stbcks in category A represents the group of st88k32,7,52,13,54,90
that were reduced. This reduction of critical s®led to the release of funds tied up in stockss Thange has a positive
effect on the financial side of the company's dish — financial flows.

1 Introduction and differentiation of stocks according to impocaifrom

Inventory represents the assets of a businessoame f the point of view of optimizing costs and liquishdincial
an important element of supply- customer chainsttaa resources. Inventory management is part of supmiync
up a significant number of financial resourceselmery, Management. Companies need strategy inventories in
on the one hand, ensures the required level obmest Warehouses to fulfil customer demand. These syateg
service — continuous flow and enough inventorytotls inventories create costs and it means financialljiquid
items in the warehouse, on the other hand, theodilee  items [3]. Inventory management partially mediaties
inventory should be optimized so as not to allodate relationship between managerial competence anddiaa
many funds to the inventory because optimal staoks Performance [4]. The logistics chain (Figure Ithisrefore
based for lean production and effective informatimistic @ sequence of individual elements through which the
system [1]. Supply chain management creates synergi@terial flow passes from the supplier of raw matsito
between the optimization of stocks and checking tH&e final customer [5]. The mapping and quantifmaif
suppliers [2]. material, information, and financial flows and thei

The goal of this paper is to determine the ordafisualization is the basis for understanding arslesyatic
penetration point disconnection point of the Idgisthain  Work with the so-called disconnection point of khgistics

chain.
Suppliers Production of Final / / Customers
Parts and >
Assembly
Sub-Assembly
Warehouse of Raw Materials Components Final Products Warehouses of
and Purchasing Parts Warehouse Warehouse Distribution Network

Figure 1 Logistics chain (own source)
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The horizontal structure (Figure 2) of logisticsaw is therefore a method that formulates the basis
management is the division of the material flovoiatpart inventory management. It is a method of classifyting
managed according to stocks, the production prograproduct portfolio according to various criteria of
based on demand forecasts and managed accordingnportance and ultimately makes a large produdfqa
customer orders [6]. The inventory control systemsdal transparent.
on the stock level gives the impetus to place aymrtion
order or to place an order for stock replenishmew
when the stock has fallen below the so-called signa | o0%
order level [7]. Control according to the prograsnan | 9%
extension of the previous system by a time interVae | &
impulse, the creation of which is dependent on th
immediate level of stocks, is here replaced bynaeti
program - a stock replenishment plan [8]. Basedhen
demand forecast, the immediate time course of tf
immediate stock is determined. The necessary data
entering production orders and/or orders is thetvee T00%
from this process. When managing according to custo 20% Listening of possible
orders, assembly, production, or even the pric
procurement of some materials and parts beginsaitdy
the receipt and confirmation of the order.

X

Costs

Figure 3 Pareto analysis and Lorenz curve (own seur

The principle of ABC analysis defines 3 categonés

inventory: inventory category A, inventory categdy
Forecast: i, DemandLevel inventory category C. Group A includes a relativetyall
i number of elements with a high share of the tathle, the
Co=ot Ta=7=5) share of B elements corresponds to its numbergemap
R — Pk et Togisilis il C includes the remaining elements of the set wismall
which is managed by forecast which is managed by customer order share of the total value. Group C tends to be thstm
numerous. Files of this type can be encounteredoféen.
o Based on the value expression of stock and quantiy
Ordiat peniatratlin ol classify group A - cost 80%, quantity of stock 2a$tgup
Bin (inventories) which balances difference B - cost 015%' stock 30%, group C - cost 5%, qtmm:ﬁt
between real customer order level and stock 50%.
forecasted demand level

Figure 2 Order penetration point of the logistidsgam (own 3 Reault and discussion
source) This order penetration point is analysed first by
characteristic and then by structure and matet@m f
The limit between the two parts of the materialMlo management.

forms the point where the logistics chain is disented The order penetration point is therefore the plathe

by the customer’s order. At this point, independemand |ogistics chain in which the dispersion of demaadthe

is transformed into dependent demand. The locatiohe given product is balanced. The order penetratidntps

decoupling point indicates how deep independentatien the place where the customer's order "runs in" thog

that is, customer orders penetrate the companytsridia starts and controls the subsequent material fldw. drder

flow. penetration point by customer order always referat
certain combination of product and market. This nse@
2 Methodology a certain product (or family of products, prodie) and

The goal of this paper was to point out and deteemi to a certain circle of customers in a certain teryi
the order penetration point of the logistics chamal this Determining the location of the order penetratioimpin
order penetration point is analysed first by chiaéstics the material flow is a very important decision bt
and then by structure and material flow managememtompany's management — more precisely material flow
Results are presented in the analytical part of paiper. management. The disconnection point by the custsmer
Since the order penetration point in the logistitain also order is an important location of the disconnectstock,
affects the number of costs, we used the ABC metfod which ensures the satisfaction of independent ddman
inventory differentiation according to significan@d Random fluctuations in customer demand are captared
importance to optimize costs. The principle of ABGt through the safety stock. Stochastic methodsiaesl to
analysis (Figure 3) is derived from the Pareto,rdéfined control the replenishment of inventory at the order
by the Italian economist Vilfredo Pareto. Only 20%he penetration point.
possible causes cause 80% of the consequenceto'$are
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The order penetration point of the logistics chaicustomer order always refers to a certain comtnatif
"disconnects” the entire logistics chain into twartp: to  product and market. This means to a certain prohrct
the part controlled by the plan, which is burdebgdhe family of products, product line) and to a certeirtle of
fact of demand uncertainty, the consequence oftwisic customers in a certain business territory. Detengithe
the necessity to maintain a safety stock at theerordlocation of the order penetration point in the matdlow
penetration point, to the part driven by specifianénd, is a very important decision of the company's manamnt.
which is characterized by the fact that there arstocks We have analysed the possible ways of the order
in the system to manage material flow that ardsktaf penetration point of the logistics chain and déscE ways
"unsaleability"; everything here is only a mattécapacity for the order penetration point in the logisticsaich
balancing and planning. The order penetration pbint (Figure 4).

5 q 3 2 1
Suppliers Production of Final / / Customers -
Parts and -
Assembly
Sub-Assembly
Warehouse of Raw Materials Components Final Products Warehouses of

and Purchasing Parts Warehouse Warehouse Distribution Network

Figure 4 Possibilities of order penetration poirittbe logistics chain (own source)

OPP1 - order penetration point in distribution OPP4 — order penetration point in the warehouses of
warehouses, final products are shipped to the mktafb raw materials, materials, and semi-finished proslatthe
distribution warehouses, and to customers. Thiserordmanufacturer, only raw materials, materials, andipased
penetration point assumes the existence of aldisioh parts are stored; the customer's order penetratés this
network. The customer's order enters the distobuti stock. Production starts only based on a speaifierpeach

warehouse. order is usually implemented as a separate praxucti
OPP2 — order penetration point in the warehouses oifder.
finished products; the final products are concéettan OPP5 — order penetration point in the supplier's

one place in the company. The customer's ordentizdé@e warehouses, stocks are not permanently maintainaiti a
the warehouse of finished products of the prodagblant, the procurement of raw materials, materials, andi@ased
or into the central warehouse, from where the prtedare parts begins only after receiving the customedgoiEach

then dispatched. order represents a specific project.
OPP3 - order penetration point in assembly
warehouses prior to final assembly representsottegibn Characteristics of order penetration points in the

of the order penetration point somewhere within thigistics chain (Table 1).
manufacturing and assembly process.

Table 1 Order penetration point characteristic (ogource)

Point Place Activity

OPP1 | Distribution warehouses Production and expedition to the
warehouse

OPP2 | Warchouses of finished products Production to the warehouse

OPP3 | Warchouses prior to final assembly Construction to order

OPP4 | Warchouses of raw materials Production to order

OPPS5 | External warchouses Purchase and manufacture to order

The order penetration point by the customer ordenaterial flow control - from the point of discontien to
separates areas of the material flow with a differethe market, activities are managed based on reteive
management method and thus also with differemonfirmed customer orders. Controlling the matefiad
requirements for planning methods and with a diffier " upstream” from the decoupling point to the suppliers is
nature of decision-making (Figure 5)Downstream”
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activity control based on plans compiled based on a
independent demand forecast.

Arrival of independent
customer requirement

Up-Flow Down-Flow
> > Customer
Management according to demand Management according to customer

forecast (production into warehouse) order (no inventories)

PUSH SYSTEM PULL SYSTEM
Order Penetration Point

Figure 5 Order penetration point of the logistidsam at the customer's order point (own source)

"Downstream" material flow control: the main time to a customer's order is, on the contrarygéorthe
decisions concern the coordination of all actigitior further the order penetartion point is from thetomeer.
specific orders. Allocation of capacities is detered by The closer the order penetration point is to thetamer,
accepted orders. Production or assembly batches #ne greater the risk of unsalability and high irteen
usually equal to the size of the order. In thimarematerial holding costs. On the other hand, the more theyatizh
flow, production is usually controlled using PULLhas the character of custom production, the less th
systems. Upstream" usually, a master production plan ismentioned risks are, but the reaction to specifistamer
drawn up, which represents the production program frequirements is slower, and the production costsease
replenishing the stock of items at the order patietn (Figure 6).
point by the customer's order. Based on this plhe, For optimizing stocks in industrial companies is
dependent need for subordinate items in the mégeaad important to combine the ABC method with the EIQ
parts are then calculated. Capacities are planoeed Mmethod (entry, item, quantity). This combinatiomsto
estimated future demand. It is produced in batcttes; understand the relationship between the order tgpes
effort is to make the best possible use of capabityhis quantities. It helps to clarify the customer's orgeantity
area of material flow, production is mostly managsihg and the proportion of orders [9]. Implementatiosederal
PUSH systems. inventory control methods (ABC, XYZ, EIQ, Pareto

When determining the optimal location of theanalysis) is efficient to improve the smooth operabf
disconnection point for the customer's order, iigortant  trading companies and industrial companies to solve
to monitor factors such as the time interval ofwigly to  problems such as inventory shortages and on tlee bémd
the customer, the number of costs associated withedy, excess unrequired inventory [10]. The EOQ mode¥] Si
the speed of processing the order, the provisigenfice model, SC inventory model, and SC structure model a
delivery services, which ultimately has a significenpact models for optimizing stocks. Those models suskdéa
on customer satisfaction. inventory management in supply chains. Those matdels

The further the order penetration point is locdtech  the instrument for new research in the inventogaarfor
the customer, the more the cost of holding safetgksis the future [11].

saved. On the other hand, however, the overallticeac

Raw materials Semi-finished products Finished products Warehouse in
warehouse warehouse warehouse distribution network

Supplier
Production |
Production Il

Customer

Safety inventory costs

Figure 6 Amount of costs to the location of theeongenetration point of the logistics chain (ownise)
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The inventory management system of flows is a very
essential component for each company. Inventestes Given that category A represents critical stockss i
assets of the company and the most important resair necessary to analyse them in detail. We found dnittw
the production. The inventory management and cbntrepecific types of stored stocks are in categoryrémf
system relates to methods of ABC analysis, VEDyais| financial accounting, we determined the amountasits
and EOQ analysis [12]. In modern business todayelated to individual types of stored stocks. Frira 10
companies that hold large numbers of inventory stelm  types of items, it is possible to determine prolaéoitems
not find it economical to make policies for the ragement based on Pareto analysis. In stock category Al@hieem
of individual inventory items. The method of groogiand  types were as follows (Table 3):
inventory control available in traditional ABC hadot of 38,92,7,52,13,54,90,14,12,30. We assessed these
disadvantages which were solved in the new inneeati inventory items from financial accounting on acasus01
model ABC. This ABC model is solved by the01-501 10 analytical records in the company's attiog.

mathematical model by the Benders decompositiorttand
Lagrange relaxation algorithm has an objective iondo

maximize the net profit of items in stock. Limitats such Type of Costs of | Structure | Cumulative

as budget and even inventory shortages are coaditan stocks stocks (%) structure

[13]. (9] (%)

Application of ABC method and Pareto analysis of 38 525790 13 13

stocks 92 448874 11 24
We applied ABC analysis in an industrial enterprise

which the order penetration point of the logistitsin is 7 443876 1 35

monitored according to the OPP5 type. There ardyii#s 52 435722 11 46

of inventories with a value of €5 million in thetexal

warehouse, which tie up the company's financialugses, 13 427940 1 >7

and the company has a problem with cash flow aed th 54 416191 10 67

liquidity indicator. This problem was solved by iopizing

stocks in warehouses according to the ABC methbd;hw 20 392277 10 77

determined A, B, C categories of stocks (Table 2 14 384605 10 87

according to the amount of costs and the numbetazk 12 368011 9 9

types stored. Category A consists of 10 types afks,

which means 10% of the ratio of stocks from theltot 30 156139 4 100

stocks in the company, which represent a high vafue o

supply and storage costs at the level of 80% eaf tmists, Sum 3999425 100%

which represents €3.9 million, which tie up the pamy's
financial resources,
company.

Table 2 ABC classification — method (own source)

thus affecting solvency of the

Table 3 Pareto analyse of Category A (own source)

In order to calculate the critical items, it wasessary
to arrange the types of inventory from the higleest item
to the lowest cost item, then to determine the eshudr
individual items of inventory in percentage termsiile

Category | Number | Structure | Costs of [Structure the total share is 100%, the share determinedismvway_
of type | of stocks | stocks | of costs was then accumulated in ordgr to be able._t_o grafihic

of stocks (%) ) (%) represent the Lorenz curve, which sets us criticedntory

cost items. Based on the graphic representationyille

A 10 10% 3999425 80% determine the stock value with a column chart Barto
B 36 36% 741263 | 15% analysis and insert the cumulative value of thegemage
expression of the individual types of stock inte thart.

C 54 54% 259312 5% At the point where the Lorenz curve intersects &0%the
SUM 100 100% |5 000000 100% y-axis, the perpendicular to the x-axis will regneisthe

critical inventory type interval (Figure 7).
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Pareto analysis and Lorenz curve

600,00 120
100
500,00

400,00

300,00

200,00

100,00 I
14 12 30

38 92 7 52 13 54 90
Type of stocks

Costs of stocks (tis. €)
(o))
o
Cumulative structure (%)

Figure 7 Pareto analysis and Lorenz curve (own seur

Based on the Lorenz curve, we can conclude that thategories A, B, C. Critical types of stocks inecairy A
critical types of stocks in category A represertdhoup of represent the group of stocks 38, 92, 7, 52, 1364hat
stocks 38,92,7,52,13,54,90. Within this categoryttle were reduced. This solution introduces one alteradhe
80/20 rules of inventory group 14,12,30, which esent release of funds tied up in stocks. This altermatias a
costs of €156,139 to €384,605, do not belong tdPHreto. positive benefit on the financial side in the aafacash
Costs in other inventory groups are growing andesgnt flow. Using Pareto analysis for stock optimizatignan
a tie-up of financial resources in the companyt@&ystic instrument, which means benefits in material flow
inventory management practices (IMPs) introduce amanagement.
important and effective success factor for indabtri
companies [14]. The dynamic development of Induét®y Acknowledgement
is focused on the implementation of new techno®tiat This article is part of the KEGA project 010TUKE2023,
implement new methods, and instruments for invgntorApplication of educational robots in the procesteathing
management systems [15]. the study program industrial logistics.
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