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Abstract
The process of moving goods from locations with the weakest rotation to those with high 
rotation in order to speed up the process of disposing of inventory in the entire retail network 
can be described as an assignment of goods. This process is particularly important in the 
textiles – based fashion industry, where external purchases for the retail network are often 
made once and the goods have shallow stocks. In order to optimise the stream of materials, 
the use of an integrated IT system is essential. Therefore, the main purpose of this publication 
is to show how IT solutions can be used to simplify the automation and optimisation of the 
process of generating proposals for goods reallocation within the retail network. The study 
covered selected companies from the textiles-based fashion industry.
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complexity requires an adequate infra-
structure [5]. Current market trends are 
forcing companies to use and improve 
integrated IT systems. thereby ensuring 
the correct functionality of the company. 
From this type of modern software, us-
ers require several basic features, which 
include: integrity, comprehensiveness, 
user-friendliness, uninterrupted data ex-
change and additional availability in the 
cloud [17]. These features are essential in 
order to obtain a competitive advantage, 
maintain the desired level of customer 
service, as well as to reduce the costs of 
business activity [20]. 

Organisations operating in the textile in-
dustry must fully adapt to the needs of 
customers, who have specific require-
ments regarding quality, as well as the 
way and time of purchase. This is due 
to, for example, the rapid aging of the 
product and its specificity [6]. It should 
also be noted that, with the current level 
of competition and constantly increasing 
customer requirements, action at compa-
ny level is no longer sufficient. Close co-
operation throughout the supply chain is 
becoming necessary to reduce time wast-
age as well as the costs associated with 
over-storage [21]. Today, many scientific 
methods of material stream control are 
in use which, together with the devel-
opment of IT facilities, can bring meas-
urable benefits for all participants in the 
supply chain. The portfolio of the largest 
IT companies such as Comarch, SAP and 
Oracle includes software supporting both 
logistic and financial processes. 

Therefore, the main purpose of this pub-
lication is to show how IT solutions can 
be used to facilitate the automation and 
optimisation of the process of generating 

	 Introduction
Managing a modern company is an ex-
tremely complex process, with textiles- 
based fashion retail being one of the most. 
These companies are under constant 
pressure from changes in the environ-
ment and the delivery time. In the past, 
there were two seasons in the fashion in-
dustry: spring-summer and autumn-win-
ter. In the 1980’s, the American textile- 
based fashion industry applied the Quick 
Response concept, which led to the fad-
ing of the seasonal borders in the creation 
of collections [19]. This was the basis for 
the strategy that has been called Fast 
Fashion. The main idea behind it were 
short collections of clothes and acces-
sories, which allowed for more frequent 
introduction of newer models. This arti-
cle focuses on distribution and logistics 
issues. The introduction of Fast Fashion 
involves building a more complex distri-
bution chain, as new collections are intro-
duced in small batches, while at the same 
time increasing the number of deliveries 
[10]. These factors must be taken into 
account when efficiently controlling the 
stream of materials, which can be a chal-
lenge. This is not only due to the size and 
diversity of the streams of goods (such as 
materials, parts, semi-finished products, 
finished products, etc.), but also to the 
corresponding information streams [13]. 
These streams cross and complete each 
other. In order to control them as opti-
mally as possible, i.e., to make various 
decisions (for example. which material to 
order, when, where and in what quantity), 
it is necessary to use various information 
and process it according to different al-
gorithms [22]. 

Storing and analysing large amounts of 
data characterised by great diversity and 

proposals for goods reallocation within 
the retail network. The study covered se-
lected companies from the textile indus-
try. An integral part of the research is to 
control the material streams, which are 
also presented in the paper.

	 Stock management  
in the textiles-based fashion 
industry

By definition, stock should be understood 
as the total quantity of goods in an organ-
isation (enterprise or supply chain) which 
is not currently used but is intended for 
further processing or sale [16]. These 
goods have a precise location and can be 
expressed in terms of quantity or value. 

Proper control of inventory stream pro-
cesses in an organisation requires making 
many decisions and analysis of problems 
related to their structure. The main tasks 
related to inventory control include opti-
mal structuring of rotating stock, deter-
mination of protective stock, as well as 
elimination of excessive stock. There are 
several important issues in stock man-
agement, namely the selection of stock 
items to be maintained, determination of 
the size of an order or production batch, 
determination of order placement and de-
livery times, and the choice of a system 
to control stock levels [14]. 

It might look like the textiles-based 
fashion industry does not require spe-
cial logistical solutions because it deals 
with non-perishable goods. However, the 
demand for textiles appears to be fluc-
tuating and difficult to predict, and the 
industry’s business is, to a high degree, 
determined by the decisions taken by 
customers. 
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It should be noted that consumer behav-
iour continuously evaluates [18, 1]. Over 
time, customers expect more diversified 
offers in terms of colours, cuts and design. 
In addition, the difficult task of market re-
search concerns the adjustment of offers 
both in terms of prices and assortment ac-
cording to the needs of the population of 
a given region. Global company activities 
should be flexibly adjusted to local needs 
[2]. Differences may occur between large 
agglomerations and the surrounding area, 
or even rural areas. Retail networks fo-
cus their attention mainly on large cities, 
where universities and most high schools 
are located, and where a significant per-
centage of the population works. These 
people have a higher need to buy clothing, 
which means they have a higher frequen-
cy of purchases of this type of goods [4].

Another issue to be addressed is the com-
plex system of the supply chain that is 
typical of this sector. The specificity of 

the textile industry means that clothing 
production takes place in different coun-
tries and factories. Introducing a new 
product on the market involves activities 
such as design, selection of the manu-
facturer, selection and purchase of ma-
terials, and the creation of specifications 
and samples. In addition, the clothing 
industry is characterised by a short prod-
uct life cycle, associated with seasonality 
and fashion trends. Although there are 
repetitive collections (referring to classic 
trends), there are usually changes in de-
sign, colour or size. 

Commercial companies in the national 
and global economy need to master how 
to evaluate their opportunities and threats. 
Each company should closely monitor its 
surroundings, draw conclusions and take 
decisions relating to the centralisation or 
decentralisation of the supply chain [12]. 
The ability to work together throughout 
the supply chain leads to good reputation 

and business success. It is difficult for 
an individual company to survive on the 
market without constant proper relations 
with the environment in which the rela-
tionship is interdependent. In the case of 
a retail chain, the short product life cycle 
forces numerous movements between in-
dividual points of sale. Goods assignment 
is the process of moving goods from the 
least rotating locations to those with high 
rotation, the aim of which being to better 
tailor the product range to the local cus-
tomer. In addition, this process acceler-
ates stock run-off across the entire retail 
network, reducing the amount of post-sea-
sonal returns. It is also often the case that 
damaged products are returned that were 
sent back in the complaint process [23]. 
This is why the harmonisation of streams 
between individual cells is complicated. 
In such a case, it is advisable to run pro-
fessional IT systems which provide the 
possibility of solving all logistical diffi-
culties and allow the implementation of 
complex business tasks. 

	 Optymalisation of goods 
transfers within textiles- 
-based fashion retail

The aim of the research was to determine 
the parameters that can be used in an al-
gorithm supporting the automation of the 
allocation process as well as to determine 
the algorithm itself. In the company sur-
veyed, an IT solution was used which 
significantly facilitates the automation 
and optimisation of the process of gen-
erating proposals for goods reallocation 
within the whole retail network. In order 
to prepare the assignment of goods, the 
dictionary of the goods was supplement-
ed with several additional parameters, 
such as the minimum, recommended and 
optimal stock levels – separately for the 
model and for each variant – including 
seasonality. The availability of goods 
within a specific shop category was also 
determined (Figure 1).

In this context, a correct categorisation of 
the retail network seems extremely im-
portant. This allows the network to be di-
vided into one or more dynamic and time 
– varying categories according to prior-
ity, location, store size, ownership and 
other parameters. For individual stores, 
secondary parameters have also been de-
fined, such as the volume of goods per 
square metre or capacity (Figure 2).

The system collects operational data that 
can be used in the process of preparing the 

Figure 1. Structure of goods data, divided into models and variants. Source: own research.

Figure 2. Assignment of categories. Source: own research.
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assignment of goods. The most important 
of them are the current stock (separate 
for the model and variant), the current 
quantity of ordered goods, current res-
ervations on a given index (e.g., for the 
online store), the current level of goods 
on the way, sales turnover in a given pe-
riod (period entered manually by users or 
as a parameter in the case of automation 
of the shifting process), stock turnover in 
a selected period (with the possibility to 
configure which warehouse documents 
are taken into account in calculations), 
average sales per day, and seasonality. 
On the basis of these parameters, it is 
possible to prepare proposals for moving 
goods within selected stores of the retail 
network. In the first step, several indexes 
can be chosen for initial analysis of ro-
tation, with the possibility of indicating 
both the product range to be analysed and 
the entire product groups (Figure 3).

The items selected and their groups can 
be displayed in the form of a table, where 
the user additionally enters the time pe-
riod for which the average sales will be 
calculated. After selecting the time in-
terval, the process of initial analysis of 
the selected assortment in relation to the 
turnover in this interval is started. The re-
sult of the initial analysis of the goods se-
lected in the retail network will be a list 
of products in the form of a table contain-
ing basic details about the article and the 
model. The table contains the following 
data:
n	 article number (model),
n	 article name,
n	 total amount of goods in the network,
n	 stock of the central warehouse,
n	 stock of the online store,
n	 average sales in the retail chain per 

day,
n	 average sales in the central office and 

online store,
n	 expected time to complete sale (Fig-

ure 4).

In the next step, it is possible to select 
products that will be included in the anal-
ysis of commodity assignments. The user 
can also select shops, which will be taken 
into account in the process of generating 
proposals for moving the previously se-
lected assortment. In order to improve 
the process, shops can be presented by 
location or category (Figure 5).

Once the selection has been approved, 
the system generates an order proposal 
based on the assortment selected and lo-
cation list, and it is possible to define if 

the goods are to be taken first from the 
central warehouse or from shops with 
a low turnover. The process of generat-
ing transfer proposals will analyse each 
item selected in the previous step (vari-
ants belonging to the model, e.g., size). 
The principle of its operation will be 
presented in an example of one article, 
which will be analysed by the system for 
eight shops. Parameters used and calcu-
lated by the system in the example calcu-
lation are as follows:
n	 Shop stock – current stock, including 

deliveries, orders, reservations, etc.

n	 Sales volume – sales turnover in a giv-
en period – here it is possible to use 
the period set in the first step or anoth-
er system parameter ( in the example, 
a period of 14 days was analysed).

n	 Average sales per day in the store for 
the period analysed.

n	 Days to sell – a value indicating how 
many days it takes to sell the current 
stock, taking into account the average 
sales per day in a given period and 
store.

n	 Average number of days to sell in the 
chain of selected stores.

Figure 3. Selection of goods for initial analysis. Source: own research.

Figure 4. List of products determined on the basis of an initial analysis. Source: own research.

Figure 5. Choice of shops. Source: own research.
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n	 Aberration – in days to average the 
selling time in the whole retail chain.

n	 To be given/taken away – value speci-
fying how many units of a given assort-
ment a store should receive or give away 
in order to optimise sales. A negative 
value means that the store should return 
the goods, while a positive one means 
that the store can receive the goods.

n	 MAX – maximum level of the shop’s 
warehouse for goods.

The initial state of the article and eight 
shops taken for analysis is presented in 

the table below. Initial values were cal-
culated for all parameters required in the 
estimation, and the average number of 
days to sell the goods for the whole group 
examined is 35. It should be noted that 
the best store should sell the goods in five 
days, while the worst one will need over 
122 days (Table 1).

The process of calculating the quantity 
and indicating the stores for transfers 
takes place in two steps:
n	 selection of the shop with the greatest 

negative aberration (donor, in our case 

shop S3) and the greatest positive aber-
ration (recipient, in our case shop S5),

n	 check if the amount available in the 
donor’s shop is less than or equal to 
the amount expected by the recipi-
ent and if the maximum amount will 
not be exceeded after the transfer. If 
the condition is fulfilled, the system 
saves the proposal of transfer and 
corrects the quantities to be given and 
received. If the condition is not met, 
the quantity taken from the donor is 
adjusted to the maximum quantity 
that can be accepted by the recipient 
resulting from the MAX parameter.

In the case analysed, the S3 shop can 
offer 25 items, while the S5 shop can 
theoretically accept 136 items (without 
considering the maximum levels; if they 
are taken into account, the maximum 
number of items will be 35). The first 
transfer will, therefore, take place from 
the S3 store (donor) to the S5 store (re-
cipient) with a quantity of 25 items. In 
the new situation, the best store should 
sell the goods within 10 days, while the 
worst one will need 45 days, and the av-
erage number of days to sell the goods 
for the whole group surveyed drops to 24 
(Table 2).

It is important to note that all parameters 
are recalculated after each movement. 
If a specific shop reaches the maximum 
stock level allowed, it will be excluded 
from further analysis, as is the case for the 
S5 shop, which in the fifth iteration reaches 
the amount corresponding to the assumed 
MAX parameter. The operation is repeat-
ed until the list of donors or recipients is 
exhausted. In the example, after nine iter-
ations, the best store should sell the goods 
in 17 days, while the worst one will need 
only 21 days, and the average number of 
days to sell the goods for the whole group 
surveyed will be 20 (Table 3). 

Cyclical recalculation will be terminated 
if the amount to be transferred in donors 
or recipients is less than one. In the exam-
ple presented, the average time of sale of 
goods in the network has been optimised 
to 20 days, and the discrepancy between 
the worst and best store has been reduced 
from 117 days to 4 days. After the cal-
culation of transfers for stores selected 
as donors is completed, the condition of 
left-over merchandise will be verified in 
relation to the recommended level for 
the model. If the quantity of the left-over 
goods is less than the recommended min-
imum, the whole model stock is added to 

Table 1. First iteration.

POS# Sold Average 
sales/day

Days  
to sell Aberrance Potential to 

give/take
Plus/
minus

Stock 
before

Stock 
aftur MAX

S1 17.00 1.21 12.35 22.43 27 0.00 15.00 15.00 60.00
S2 12.00 0.86 23.33 11.45 9 0.00 20.00 20.00 60.00
S3 4.00 0.29 122.50 -87.72 -25 -25.00 35.00 10.00 60.00
S4 35.00 2.50 16.00 18.78 46 0.00 40.00 40.00 60.00
S5 65.00 4.64 5.38 29.40 136 25.00 25.00 50.00 60.00
S6 11.00 0.79 31.82 2.96 2 0.00 25.00 25.00 60.00
S7 38.00 2.71 21.37 13.41 36 0.00 58.00 58.00 70.00
S8 4.00 0.29 45.50 -10.72 -3 0.00 13.00 13.00 60.00

Table 2. Second iteration. 

POS# Sold AV  
sale/day

Days 
to sell Aberrance To  

give/take
Plus/
minus

START 
Quantity

END 
Quantity MAX

S1 17.00 1.21 12.35 12.16 14 0.00 15.00 15.00 60.00
S2 12.00 0.86 23.33 1.18 1 0.00 20.00 20.00 60.00
S3 4.00 0.29 35.00 -10.48 -2 0.00 10.00 10.00 60.00
S4 35.00 2.50 16.00 8.52 21 0.00 40.00 40.00 60.00
S5 65.00 4.64 10.77 13.75 63 5.00 50.00 55.00 60.00
S6 11.00 0.79 31.82 -7.30 -5 0.00 25.00 25.00 60.00
S7 38.00 2.71 21.37 3.15 8 0.00 58.00 58.00 70.00
S8 4.00 0.29 45.50 -20.98 -5 -5.00 13.00 8.00 60.00

Table 3. Last iteration.

POS# Sold AV  
sale/day

Days  
to sell Aberrance To  

give/take
Plus/
minus

START 
Quantity

END 
Quantity MAX

S1 17.00 1.21 18.94 1.24 1 0.00 23.00 23.00 60.00
S2 12.00 0.86 21.00 -0.82 0 0.00 18.00 18.00 60.00
S3 4.00 0.29 21.00 -0.82 0 0.00 6.00 6.00 60.00
S4 35.00 2.50 17.60 2.58 6 3.00 44.00 47.00 60.00
S6 11.00 0.79 20.36 -0.18 0 0.00 16.00 16.00 60.00
S7 38.00 2.71 21.37 -1.19 -3 -3.00 58.00 55.00 70.00
S8 4.00 0.29 21.00 -0.82 0 0.00 6.00 6.00 60.00

Table 4. Proposals for transfers.

Iteration Order to Order from Quantity Recipient 
stock before

Recipient 
stock after

Recipient 
stock MAX

4 S1 S6 8.00 15.00 23.00 60.00
6 S4 S3 1.00 40.00 41.00 60.00
7 S4 S2 2.00 41.00 43.00 60.00
8 S4 S6 1.00 43.00 44.00 60.00
9 S4 S7 3.00 44.00 47.00 70.00

1.3 S5 S3 28.00 25.00 48.00 60.00
2.5 S5 S8 7.00 48.00 60.00 60.00
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the largest planned transfer for this model 
(Table 4). 

After completing the process of gener-
ating transfer proposals, the system pre-
sents the results together with the effects 
generated by other algorithms in tabular 
form, with the header containing infor-
mation about the donor and recipient, 
while the bottom table presents the items 
proposed for transfer between a selected 
pair of stores. While browsing the list 
of transfers proposed, the user can cor-
rect each item in terms of the quantity, 
removal or addition of items to be trans-
ferred, as well as resign from the entire 
movement between the stores selected.

After analysing the list of transfer pro-
posals and making the required correc-
tions, the user can approve the modified 
list. After approval, the system triggers 
a procedure that converts the proposed 
movements into real transfers between lo-
cations. The creation of such transfers will 
have a direct impact on the preparation of 
proposals for orders for the same set of 
goods and locations in the future, as it will 
update the number of active orders. If the 
transfer proposal is, in the user’s opinion, 
too large to be realised, the system will al-
low splitting to be performed. The user can 
also view and print the orders generated.

	 Conclusions
The article describes software and its 
application for planning the distribution 
of textile products in the textile-based 
fashion industry, where the fast fashion 
system is implemented. With a market 
worth about USD 10-12 billion, Po-
land currently ranks in the first tenth 
among EU countries and in the third 
tenth among all countries of the world. 
The textile industry is rapidly transform-
ing into fast fashion, which results in up 
to eight collections per year. By adding 
countless colours, patterns and expanded 
size grids, we get a very large number of 
highly rotating goods with a very short 
life cycle. According to the PMR report, 
Polish textile retail will reach 43.2 billion 
PLN in 2022 [8].

For this reason, it seems to be fundamen-
tal to trace stock levels throughout the 
whole retail network and to introduce 
a system to optimise stocks. One of the 
most important synchronisation princi-
ples is that all elements of the chain act 
as a whole [3]. Companies operating in 
the textiles-based fashion industry should 
adapt their business models to the current 

market conditions, with particular atten-
tion to the needs indicated by local cus-
tomers [15]. This involves constant mon-
itoring of their needs and quick response 
to any changes in these requirements [1]. 
Manufacturers and service providers are 
spending more and more time explor-
ing information about buyers and their 
shopping preferences [19]. In order to 
continuously increase customer satisfac-
tion, companies implement a number of 
logistics, marketing and quality-related 
solutions, whose aim is to provide busi-
nesses with a higher level of service [11]. 
The implementation and use of modern 
IT systems in companies is an essential 
solution for solving all logistics tasks and 
problems within the entire supply chain. 
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Figure 6. Presentation of algorithm results. Source: own research.

Table 4:  Proposals for transfers

After completing the process of generating transfer proposals, the system presents the results 

together with the effects generated by other algorithms in tabular form, with the header containing 

information about the donor and recipient, while the bottom table presents the items proposed for 

transfer between a selected pair of stores.  While browsing the list of transfers proposed, the user 

can correct each item in terms of the quantity, removal or addition of items to be transferred, as well 

as resign from the entire movement between the stores selected. 

Figure 6: Presentation of algorithm results 

Source: own research 

After analysing the list of transfer proposals and making the required corrections, the user can 

approve the modified list.  After approval, the system triggers a procedure that converts the 

proposed movements into real transfers between locations. The creation of such transfers will have 

a direct impact on the preparation of proposals for orders for the same set of goods and locations in 

the future, as it will update the number of active orders. If the transfer proposal is, in the user's 

opinion, too large to be realised, the system will allow  splitting to be performed. The user can also 

view and print the orders generated. 

CONCLUSIONS 

The article describes software and its application for planning the distribution of textile products 

in the textile - based fashion industry, where the fast fashion system is implemented. With a market 

worth about USD 10-12 billion, Poland currently ranks in the first tenth among EU countries and in 

the third tenth among all countries of the world.  The textile industry is rapidly transforming into 

fast fashion, which results in up to eight collections per year. By adding countless colours, patterns 

and expanded size grids, we get a very large number of highly rotating goods with a very short life 

cycle.  According to the PMR report, Polish textile retail will reach 43.2 billion PLN in 2022 [8]. 

Iteration Order to Order from quantity Recipient stock before Recipient stock after Recipient stock MAX
4 S1 S6 8,00 15,00 23,00 60,00
6 S4 S3 1,00 40,00 41,00 60,00
7 S4 S2 2,00 41,00 43,00 60,00
8 S4 S6 1,00 43,00 44,00 60,00
9 S4 S7 3,00 44,00 47,00 70,00

1,3 S5 S3 28,00 25,00 48,00 60,00
2,5 S5 S8 7,00 48,00 60,00 60,00


