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Abstract:
Inventories are a very important category in the accoun ng of every enterprise. Inventory management is one of the
major decision‐making areas for the company’s management board. Proper inventory management allows reducing
total costs and increasing the quality of produc on, which is the goal of an integrated management system. Proper fi‐
nancial management can also posi vely aﬀect the maintenance of liquidity in the company.
The purpose of this ar cle is to present issues related to inventory management in a company in the context of con nui‐
ty of produc on and fluidity of a subject.
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INTRODUCTION
Inventories are a very important category in the ac‐
coun ng of every enterprise. They play a major role in the
maintenance of produc on con nuity and, in consequence,
contribute to obtain increased profits from sales, which in
turn influences the economic unit’s liquidity. Detailed infor‐
ma on on inventories is indispensable for the produc on
ac vity of an enterprise as this knowledge, on the one
hand, makes it possible to avoid unnecessary costs related
to the maintenance of storage facili es and, on the other
hand, allows a quick reac on in a situa on when increased
stocks are needed to increase the produc on.
Enterprise inventory management is one of the major
decision‐making areas for the management board. Proper
inventory management allows reducing costs and increas‐
ing the quality of produc on, which is the goal of an inte‐
grated management system [15]. Maintenance of short‐
term liquidity is determined by having suﬃcient financial
means obtained from the sale of goods and services. The
inflow of these means also depends on the manner of man‐
aging the inventories in which financial means are frozen
[5]. The financial liquidity of an enterprise, i.e. its ability to
pay current liabili es on a mely basis, requires a suﬃcient
amount of current assets. On the other hand, having short‐
term receivables in the form of commodity credits makes it
possible to increase revenues from sales provided that the‐
se means can be easily and quickly liquidated [5].
The aim of this ar cle is to present issues related to
stock management in an enterprise in the context of pro‐
duc on con nuity and financial liquidity of a subject. The
applied research methods have been based on literature
studies in the inves gated area and inventory management
evalua on. Indicators calculated on the basis of financial
report data describing inventory management will be sub‐
jected to analysis. These methods will be presented in the
context of their usefulness for inventory stock management

in the examined enterprise. The research will be conducted
for a company listed on the Stock Exchange. The basic re‐
search hypothesis is the assump on that inventory man‐
agement is essen al for maintaining the con nuity of pro‐
duc on in a company and aﬀects its financial liquidity. Veri‐
fica on of the above hypothesis is the basic aim of this ar ‐
cle.
INVENTORIES AND THEIR SIGNIFICANCE IN AN ENTER‐
PRISE
Inventories are a very important part of most opera‐
ons in a company. According to the contents of IAS 2, in‐
ventories include assets which:
are earmarked for sale in the course of business ac v‐
ity,
are in produc on designed for such sale, or
have a form of materials or deliveries of raw materials
used in the produc on process or when providing the
services.
Moreover, inventories include goods which have been
purchased and earmarked for resale. Stocks also comprise
finished products or products being currently manufac‐
tured by an economic unit, including the materials and raw
materials wai ng to be used in the produc on process.
Their level in large measure depends on the value of sale.
Inventories are the least liquid part of short‐term assets [3].
Inventories reduce the risk related to the uncertainty
and promptness of deliveries as well as market uncertainty.
Delivery chains from the supplier to the recipient are o en
delayed. The obtained commodi es’ quality is not always
sa sfying. Suppliers can have problems with providing the
ordered goods on me. An adequate level of stocks enables
an enterprise to maintain smooth produc on despite deliv‐
ery fluctua ons. An enterprise is usually not able to pre‐
cisely evaluate the demand for its products. By maintaining

50

Management Systems in Produc on Engineering 2(14)/2014
I. EMERLING ‐ Management of inventories in an enteprise in the contex of produc on con nuity

the stocks, it can sa sfy the demand even if it suddenly
increases [4].
Ordering raw materials, transport, produc on and the
storage of products in larger quan es is usually cheaper
per one unit of a product than when all the above ac vi es
are performed for each product separately. Addi onally,
when purchasing bigger quan es of raw materials, enter‐
prises are frequently given a discount by suppliers.
The sale of some products is subject to considerable
season changes. While maintaining a smooth produc on,
an enterprise also collects stocks during a period of low
demand, thus preparing itself for a period of high demand.
The availability of some raw materials may be subject to
season changes. In a period of higher supply, an enterprise
can collect inventories and get prepared for a period when
raw materials will be less accessible.
INVENTORIES VERSUS FINANCIAL LIQUIDITY OF AN ECO‐
NOMIC UNIT
Inventories can also exert a considerable influence on
financial liquidity. Increased stocks result in a reduc on of
cash, whereas decreased stocks release cash. Therefore, a
change in inventories aﬀects the financial condi on of the
company [8].
Liquidity is understood as an ability to pay short‐term
liabili es on a mely basis. To se le these payments, a unit
uses the possessed cash resources and components of the
assets which can be rela vely easily and without high costs
conversed into cash [14]. In a properly func oning compa‐
ny adequate rela onships should be maintained between
par cular components of these assets and short‐term liabil‐
i es.
Financial liquidity is extremely important for every eco‐
nomic subject, as it determines its solvency towards con‐
tractors. The maintaining of both short‐term and long‐term
financial liquidity requires an organisa onal eﬃciency and
determines the subject’s image. Par cularly important is
the level and structure of the working capital of a given
economic unit. The loss financial liquidity results from a too
low level of working capital, whereas superliquidity is due
to its excessively high level. Most financial liquidity man‐
agement methods are related to working capital. For this
reason it is so important to determine a required level of
working capital in financial liquidity management as well as
competent management of its changes and sources of this
capital financing [13]. An indicator which presents the level
of working capital in the evalua on of an enterprise’s li‐
quidity is the share of working capital in the assets. In the
sta s cal analysis of financial liquidity a few indicators are
used, among others:
financial liquidity current ra o,
financial liquidity quick ra o,
cash ra o [9].
Current ra o shows the rela onship between all the
components of current assets and the total short‐ me lia‐
bili es [11]. This ra o provides informa on on the enter‐
prise’s ability to promptly pay its short‐ me liabili es from
current assets. In general it is assumed that if its value rang‐
es between 1.2 and 2.0, the enterprise has a capability of
fulfilling its short‐term liabili es.
A more accurate picture of liquidity is expressed by high
liquidity ra o (quick ra o), as it contains only the compo‐
nents of current assets that have been corrected by the
level of inventories as well as prepayments. This ra o indi‐
cates the degree in which liquid current assets cover short‐

term liabili es. The value of this indicator should range
from 1.0 to 1.2, as such a level enables quick payment of
current liabili es.
Cash ra o expresses the ra o of solvency. Its level may
change as the receipts from contractors are irregular. It
determines the cash resources to current liabili es ra o. It
is commonly believed that financial means should account
for minimum one fi h of short‐term liabili es; therefore,
the cash ra o should range from 0.1 to 0.2.
Due to liquidity, the management of inventories should
lead to their possibly quickest rota on [2]. An excessively
low level of stocks results in the increased costs of their
maintenance, whereas their loo low level can cause short‐
ages and interrupt the produc on con nuity [14]. The cycle
of stocks is a period between the purchasing of materials
and raw materials and the me of finished products sale. In
other words, this cycle is equivalent to the frequency (the
number of days) of renewing the inventories by an enter‐
prise, with a specified cost [10] (or with a specified sale
[12]). The length of an inventory cycle is determined by the
length of the produc on cycle, the period of maintaining
raw material and material stocks as well as the me neces‐
sary to sell finished products [1]. A low level of inventory
cycle is usually favourable, as it is tantamount to a short
period of cash freeze. The liquidity of an enterprise can also
become threatened. Such a situa on is caused by irra onal
purchases due to the lack of financing sources. In the case
of finished products stocks, the low level of inventory cycle
informs about a considerable demand for the products, a
short storage period and ease of sale [6].
COSTS OF INVENTORY MANAGEMENT IN AN ENTERPRISE
The problem of inventory management is important
mainly in produc on and trading enterprises, having a rela‐
vely li le importance in service‐providing companies. The
goal of inventory management is to conduct business with
the costs kept to a minimum. Hence, inventory manage‐
ment in an enterprise includes decisions related to: the size
of stocks purchased or produced at a given me as well as
the moment of ordering (producing) the stocks. Due to li‐
quidity, the management of inventories should lead to their
quickest possible rota on [10]. An excessively low level of
stocks increases the costs of their maintenance, whereas
their too low level may cause shortages and interrupt the
con nuity of produc on [14]. The problem of inventory
management comes down to answering the ques on about
the quan es and the frequency of stock replenishment.
An op mal level of stocks should be ensured, so that it will
not cause any disturbances in the process of sale and pro‐
duc on and the costs of stocks maintenance will be kept to
a minimum [7]. Excessive freezing of financial means in
stocks results in costs related to lost opportuni es
(limita on of company development). On the other hand,
inventory shortages disturb the process of order fulfilment
[20].
In general, inventory management is aimed at ensuring
the accessibility of stocks necessary to conduct business
ac vity of a unit and keep the costs of storing and replen‐
ishing the stocks at a lowest possible level [16].
One of the major goals of inventory management in a
unit is to maintain their lowest possible level due to the
fact that the maintenance of stocks is related to cash
freeze, which causes increased costs of business financing
and, in consequence, lowers the unit’s market value. Unfor‐
tunately, an excessively low level of stocks may have an
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adverse impact on the level of revenues from sales. This is
related to down mes in the produc on process and de‐
creased sales level. As a result, the real cash flows are re‐
duced, which in turn nega vely aﬀects the value of the unit
[17, 18].
A very important issue is to iden fy all the costs related
to the purchase and maintenance of stocks in an enter‐
prise. These costs include the below characterised groups.
Maintenance costs are the costs growing propor onally
to the average size of stocks, e.g. capital costs, storage
costs, the costs of stocks transfer and reloading, the costs
related to stocks aging and wearing as well as insurance
costs.
Capital costs are the costs of lost capital profits. By
maintaining stocks, an enterprise freezes some of its re‐
sources. Inventories themselves do not generate a profit.
Capital costs define the so‐called alterna ve cost of stocks
maintenance, i.e., they show the profit that the company
would obtain if it earmarked the resources for another
profitable enterprise. Capital costs are a theore cal cost,
which is not reported in the profit and loss account.
Storage costs include among others: deprecia on of
warehouse buildings and transport devices, warehouse
staﬀ remunera ons, the costs of maintenance and repairs,
consump on of auxiliary materials.
The costs of stocks transfer include the costs of labour
force and mechanical machinery.
The costs involved in stocks aging include the costs of
physical aging of stocks, related to the loss of original func‐
onal proper es of the products and the costs of stocks’
economic aging, related to the pace of technical develop‐
ment. On the other hand, insurance costs are the unit’s
expenses related to stocks insurance against the risk of
flooding, fire, the and other acts of God [20].
The costs of ordering arise as a result of placing and
processing the orders and are related to the placement and
receipt of orders, the receipt of consignments, company’s
internal correspondence etc. For the sake of simplicity, the
costs of ordering are treated as fixed costs. Stockout costs
and costs involved in the loss of discounts on the volume of
order are similar to order costs [21].
CONTEMPORARY METHODS APPLLIED IN INVENTORY
MANAGEMENT
Eﬀec ve cost management contributes to a reduced
level of costs.
Numerous methods are applied to op mize the level of
inventories in an economic unit, among others:
ABC – this method is based on the division of stocks
maintained in a unit into three groups, which are
marked as A, B and C. Group A contains inventories of
greatest importance to an average unit. These stocks
are related to the biggest investments, which means
that their shortage involves high costs and risks.
Group B includes intermediate stocks, whereas group
C includes stocks which are easy or cheap to replace
[19].
The red line method – involves storing the materials
in an appropriate room and decreasing their level as
they are used. When the stocks are considerably de‐
pleted, there appears a red line, signalling the neces‐
sity to place an order.
The two‐bin method – consists in pu ng the materi‐
als into two bins. When one of them is empty, an or‐

der should be placed. The stocks in the second bin are
a reserve [6].
XYZ – is the reverse of ABC. It involves dividing the
stocks into three groups in which the user’s structures
are described. The expected level of inventories in the
company is considered from the point of view of fore‐
cast accuracy and regularity of demand [13].
The economic order quan ty model EOQ,
The two‐component model of inventories.
The last two of the above men oned models will be
characterised in more detail in the further part of the ar ‐
cle.
The economic order quan ty model EOQ is widely used
in the management of material and commodity inventories
[20]. As the order size increases, the level of average stocks
also grows. On the other hand, if the frequency of orders
increases, the quan ty of average stocks is decreased and
the costs of maintenance are reduced. The economic order
quan ty model assumes that the costs involved in the
maintenance of stocks are changeable and increase propor‐
onally to the average size of stocks. Therefore, inventory
maintenance stocks depend on average stocks and the unit
cost of stocks maintenance. The remaining costs related to
stocks are the costs of ordering. They do not increase pro‐
por onally to the size of deliveries and are not dependent
on it [7]. Total inventory costs are the sum of total costs of
inventory maintenance and ordering [3].
Fig. 1 presents the costs involved in the maintaining and
ordering of inventories.

Fig. 1 A model of total inventory costs
Source: [2]

An increase in stocks is accompanied by an increase in
the costs of stocks maintenance, whereas the ordering
costs decrease. Therefore, there is an op mal order quan ‐
ty, which minimises the total cost of stocks. This op mal
quan ty depends on the frequency of placing orders and
on their size. Bigger orders mean a higher average level of
stocks and, in consequence, bigger costs of their mainte‐
nance.
The costs of ordering decrease with bigger stocks. The
intersec on of cost curves is the minimum on the total
stocks cost. Determining an op mal order consists in find‐
ing the minimum of total inventory costs.
An op mal order size is the quan ty of stocks being the
subject of a single order, which minimises the total costs of
having stocks [7].
The economic order quan ty model is based on certain
assump ons, according to which:
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the demand for a par cular product is known and
constant over me,
there are no discounts due to purchase quan ty,
the sale is smooth throughout the year [5].
According to the two‐component model of stocks, a
unit should maintain a certain safety margin for the or‐
dered products so as to prevent inventory deple on. This
involves addi onal stocks, which are stored as a reserve in
case the pace of sale changes or there are transport and
produc on delays [3].
Determining the safety margin in a correct way makes it
necessary to take into considera on the costs of shortage
(stockout costs) and the required safety level. The level of
safety is the probability that the consump on of stock dur‐
ing a delivery will not exceed the stock. Factors which in‐
crease an op mal safety margin include the probability of
delayed deliveries, the uncertainty of demand forecasts
and the costs of stocks shortages (the costs of lost reputa‐
on and sale) [5].
The op mal safety margin decreases when the cost of
addi onal stocks maintenance increases.
The two‐component model of inventories consists in
leaving a safety stock by an enterprise and placing orders
when the stocks drop below a specified level. This method
is presented in Fig. 2.

range of products, gaining a compe ve advantage on the
market, which is guaranteed by the produc on of las ng,
good quality items. The products are sold mainly in major
ci es in Poland (e.g. Cracow, Wrocław, Warsaw), but also in
other countries, i.e. Germany, France, Italy or Spain. The
company’s flagship are first of all men’s suits. The products
are transported chiefly via courier companies. The enter‐
prise is planning to start business also in other countries,
i.e. Brazil, Czech Republic, Norway, Sweden and Austria. It
has also signed many contracts, among others with major
shopping centres.
An important element of the company’s financial policy
is inventory management. The analysis of the level of
stocks in the enterprise has been conducted on the basis of
the following indicators (Table 1).
Table 1
Indicators showing the management of inventories
Current ra o

Current assets/current liabili es

Quick ra o

(current assets – stocks – prepayments
and accruals)/ current liabili es

Cash ra o

Financial means / current liabili es

Net working
capital

Working capital / Assets
 n

Z
S

Stocks cycle

Z – average stocks,
n – number of days in a period
S – value characterising stocks turnover
(sale or costs)
Kz 

Stocks mainte‐
nance cost

Stocks order‐
ing cost
Fig. 2 The two‐component stocks model
Source: [2]

Total costs of
stocks

A unit decides to place an order each me when the
level of stocks drops below a specified level, determined by
Qo, points t1, t2, t3 are the moments of ordering the prod‐
ucts. In case of any doubts about the me and consump‐
on of a product delivery, the level of stocks replenishment
is calculated from the following formula [5]:

Total costs of
stocks

ROP = consump on in the delivery period + safety stock
= average delivery me · consump on per a unit of me + safety stock

Safety stock maintenance involves addi onal costs,
mainly the costs of stocks maintenance as their average
quan ty is higher – EOQ/2 + safety stock.
INVENTORY MANAGEMENT ANALYSIS USING THE EXAM‐
PLE OF THE EXAMINED ENTERPRISE
Enterprise „X” is a well‐known joint‐stock company in
the clothing branch, which started its ac vity in 1995, fo‐
cusing mainly on a small produc on of suits. The dynami‐
cally developing company is currently producing a wide

Op mal size of
order

Q
k j
2

Kz – cost of stocks maintenance
Q – single order size
Q/2 – average quan ty of stock
kj – stocks maintenance unit cost
Ks = ks·n
Ks – steady stocks costs
ks – steady unit cost of delivery
n – number of deliveries
Kc = Kz + Ks
Kc 

Q
S
kj 
2
Q

S/Q– number of deliveries
EOQ 

2  ks  s
kj

s – planned volume of sale in a year
Source: [2]

In the examined enterprise the level of stocks is main‐
tained on a similar level. In 2011 the company’s inventories
amounted to PLN 207100000, whereas in the year 2012
they reached PLN 210450000. In 2011 they accounted for
64% current assets, and in 2012 – 65% of current assets.
The share of material stocks in total stocks was 68% in the
year 2011 and 60% in 2012 respec vely. The enterprise
limited the quan ty of material stocks, op mising their
level and reducing the costs of their maintenance. In 2011
and 2012 the products accounted for nearly 2% of total
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stocks, which confirms the fact that the company has no
problems with selling its products.
The company’s liquidity ra os compared to other cloth‐
ing branch enterprises have been presented in Table 2.
Table 2
Liquidity indicators for Enterprise X in comparison with other
clothing branch enterprises in the year 2012
Name of
indicator

Value of
indicator
for the
sector

Enterprise
X

Group
LPP

Vistula
Group
S.A.

Current ra o

1.27

1.66

1.73

1.43

Quick ra o

0.53

0.56

0.62

0.23

Cash ra o

0.16

0.18

0.27

0.10

0.12

0.26

0.22

0.10

Share of
working
capital

in assets
Source: own study on the basis of data provided by Enterprise X
and other selected enterprises.

The current ra o reached the level of 1.66, which
proves that the company has no problems with se ling its
current liabili es. The level of this indicator is higher than
its value for the sector. The quick ra o reached 0.56, which
means that the enterprise may have temporary problems
with liquidity, but it is also higher than that for the sector.
The cash ra o proves that the enterprise has no problems
with cash solvency. Compared to other enterprises in the
clothing branch, Enterprise X has developed more favoura‐
ble results than e.g. Vistula Group S.A. The Enterprise does
not have frozen financial means in stocks, which is proved
by posi ve financial liquidity indicators. Therefore, the
management of inventories in the unit should be posi vely
assessed.
The economic order quan ty EOQ has been chosen to
op mise inventories for Enterprise „X”.
Enterprise „X” is planning to sell 15000 pieces of its
clothing products in the year 2013. The es mated cost of
ordering one delivery of threads reached PLN 2700. The
unit cost of storage in the warehouse is PLN 12.
In order to determine the op mal quan ty of a single
delivery, the following calcula ons have been made – they
are contained in Table 3.
Therefore, a single delivery of threads should be 8216
pcs, so that the total cost of purchasing and storing
Table 3
Inventory management indicators on the basis of data provided
by Enterprise X
Economic
order
quan ty
Stocks
mainte‐
nance cost
Stocks
ordering
cost
Total stocks
costs

EOQ 

2  2700  150000
 8216pcs
12

K z  12 

K s  2700 

K c  K z  K s  12 

8216
 49294 PLN
2
150000
 49294 PLN
8216

8216
150000
 2700
 98590 PLN
2
8216

[Own calcula ons on the basis of data provided by the enter‐
prise]

throughout the year will be reduced to a minimum. This
cost would reach PLN 98590.
The number of single deliveries of threads in the year
organised by the unit should be:
n

S
150000

 18
EOQ
8216

Then the frequency of deliveries is:
360
360

 20 days
18
n

Apart from that, Enterprise „X” would like to double the
sale of its clothing goods in the year 2014. Then the sale
would reach 300000 pcs.
In such a case the op mal quan ty of a single delivery
will reach:
EOQ 

2  2700  300000
 11619 pcs
12

The average level of stocks will increase from 8216 to
11619 pieces, i.e. by ca 43.1%, with a 100% increase in sale.
The increased sale results in an increase of stocks which is
less than propor onal. Therefore, the stocks‐to‐sale ra o
will undoubtedly show a drop in stocks‐related costs ac‐
companying an increase in sale, which means the unit’s
development.
SUMMARY
In recent years companies have been tackling numerous
problems, such as decreased liquidity, diﬃcul es with
product sale and, in consequence, with increasing the vol‐
ume of produc on. The considera ons contained in this
ar cle certainly do not exhaust the problem. A compara ve
analysis led to unambiguous conclusions. Proper inventory
management contributes to maintain the con nuity of pro‐
duc on and enables enterprises to maintain financial li‐
quidity. All the financial indicators had more favourable
values for the examined company than for the whole sec‐
tor. In comparison with other enterprises in the clothing
branch, Enterprise X also achieved favourable results.
Therefore, the hypothesis formulated in the introduc on
according to which proper inventory management is very
important for the con nuity of produc on and has an im‐
pact on a company’s financial liquidity, has been proved.
The conducted analyses and simula ons also seem to con‐
firm the thesis that inventory management is a very im‐
portant element of enterprise policies.
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