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Abstract
This paper discusses logistics models of e-commerce implemented by Polish clothing companies. The author 
has conducted research on Polish clothing companies and logistics operators serving e-commerce branches, 
and here presents and compares these models. There are various logistics models of e-commerce, which differ 
from each other in organisation of deliveries, level of outsourcing, location for keeping stocks, level of logistics 
in customer service, and organisation of returns (goods returned by customers). The impact of the different 
e-commerce models on ecological, economic, and social priorities is then discussed.

Introduction

E-commerce is growing dynamically in Poland, 
especially in the clothing industry. However, if 
goods ordered over the internet are to be delivered 
in a timely manner, proper conditions, and without 
errors, appropriate organisation of logistical pro-
cesses is needed, especially in the area of distribu-
tion. Distribution can be organised in various ways, 
which affect both the costs and the levels of custom-
er service. This is therefore very important for the 
competitiveness of a company. However, looking 
more broadly, it also has an impact on sustainable 
development.

The aim of this paper is to present the impact of 
various elements of e-commerce logistics models 
used by Polish clothing companies on sustainable 
development. The processes of clothing distribution 
in e-commerce, various models developed by the 
author, and the impacts of the elements of e-com-
merce logistical models on sustainable development 
have been analysed by the author based on original 
research.

The author conducted observations and inter-
views with management staff, during visits to 

clothing enterprises and logistics operators cooper-
ating with them, supplemented by telephone inter-
views. The research was carried out from July 2017 
to July 2019.

Review of the literature

Sustainable development is defined in the litera-
ture in different ways. This concept can be consid-
ered from the macroeconomic (whole economy) and 
microeconomic (enterprise) perspective. In a nar-
row sense, it focuses on the natural environment. 
In the broadest sense it is understood as the ability 
to achieve various goals – economic, social, ecolog-
ical, spatial, technical, etc. – in harmonious manners 
(Tundys, 2018, pp. 39–43). The aim of sustainable 
development is to ensure the quality of life for pres-
ent and future generations by appropriately balanc-
ing the use of economic, social, and natural capital 
(Piontek, 2001, p. 17). The concept of sustainable 
development is understood in this paper as a bal-
ance between economic, social, and environmental 
priorities.

The internet can be used at various stages of the 
purchasing process, such as for identifying needs, 
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looking for information, and evaluating alterna-
tives, but first of all, for placing orders by custom-
ers. E-commerce is technologically linked with 
m-commerce, i.e. mobile commerce, using smart-
phones or tablets (Grabiwoda, 2018, p. 138). In 
both cases, there is a need for properly organised 
logistics. Online sales may be the only distribution 
channel used by a company or may merely support 
traditional sales (Chodak, 2014, p. 22). Traditional 
sales in a shop and online sales can be combined 
in multi-distribution channels (Smyk, 2016, p. 18). 
There are various types of online stores, e.g. mono-
brand (under the license of a producer), and mul-
tibrand (Dziegieć, 2014, p. 231) and various types 
of e-commerce: B2B, B2C, C2C, C2B. The focus 
of this paper is on B2C, cases in which online sales 
only support traditional sales, and thus various dis-
tribution channels are used (multi-channel).

There are similarities between retail sales via the 
internet and retail sales in stores. For example, many 
logistics activities, such as transport and storage are 
performed in both cases. On the other hand, there 
are also differences; for example, orders over the 
internet are more diverse and placed in much small-
er quantities than those in traditional stores (Murphy 
& Wood, 2011, p. 68). Also there are different reg-
ulations concerning the return of goods (Szołtysek 
& Twaróg, 2017, p. 201–202).

In the literature, e-commerce models are usual-
ly presented from the point of view of an e-store. 
For example, according to Marut (Marut, 2018), 
three e-commerce logistical models can be distin-
guished among Polish e-stores: the warehouse mod-
el (an e-seller has its own warehouse), drop-shipping 
(an e-store does not store goods but only mediates 
between a customer and a producer or a distribu-
tor), and fulfillment (an e-store purchases goods but 
stores them in the warehouse of an external com-
pany, which handles transactions and supervises 
the shipment of goods). Łapko and Wagner (Łapko 
& Wagner, 2019, p. 122–129), describe, in addition 
to these three models, the pseudo-just-in-time model 
(goods are ordered by an e-store only when a cus-
tomer places an order), extended shopping (a suppli-
er is fully responsible for the realization of an order, 
including warehousing, customer service, and the 
handling of returns), and commodity brokering (an 
e-shop, after receiving an order, finds the products 
at a supplier). Smużniak presents logistical models 
of online stores both in supply (own warehouse, 
drop-shipping, fulfillment, just-in-time, mixed 
method, and electronic deliveries) and distribution 
of goods (courier parcels, parcels and mailing lists, 

parcel lockers, own transport, urban couriers, and 
distribution of intangible goods) (Smużniak, 2016, 
p. 1027–1030). Other models, focusing on the place 
from which goods are sent to online customers, are 
presented by Pluta-Zaremba and Rutkowski: deliv-
eries from local stores, deliveries from a warehouse 
serving traditional stores, and from a warehouse 
directly to an on-line customer (Pluta-Zaremba 
& Rutkowski, 2005, pp. 226–227).

This paper presents e-commerce logistical mod-
els in which, apart from storage, other criteria are 
also considered relevant. These models are present-
ed not from the point of view of an e-store, but from 
the point of view of a clothing company (a clothing 
manufacturer or distributor ordering products under 
its own brand), for which the Internet is one of its 
distribution channels.

Clothing and accessories are the most popular 
categories of products ordered in Poland via the 
Internet. In 2018, they were ordered by 64% of peo-
ple from the online buyers group (Gemius, 2018, 
p. 142). At  the same time, according to the same 
research, long waiting times for deliveries of prod-
ucts were indicated as the biggest problem associated 
with e-commerce (indicated by 40% of respondents) 
(Gemius, 2018, p. 120). The research also shows that 
the cost of delivery is not the most important assess-
ment criterion used by online customers. Timely 
deliveries, lack of damage to goods, and guarantee 
of a delivery date are much more important (Kawa, 
2014, p. 7). That means, that properly organised dis-
tribution of goods to online customers largely deter-
mines the success of e-commerce.

In the following sections of this paper, the dis-
tribution processes of clothing in e-commerce are 
discussed, on the basis of the author’s research in the 
field, followed by the e-commerce logistical models 
and their impacts on sustainable development.

The clothing distribution processes 
in e-commerce

The processes of clothing distribution described 
below for online customers are presented from the 
point of view of a clothing company. The discus-
sion concentrates on logistics, ignoring marketing 
and financial aspects, such as payment for shipping. 
The processes of distribution for clothing in e-com-
merce are as follows:
•	 Clothes are delivered to the warehouse of a com-

pany that organises online sales – either directly 
from a sewing facility or from a warehouse, from 
which deliveries to shops are performed. In online 
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shopping, short delivery time is important (cus-
tomers are not willing to wait long for deliveries), 
so the clothes ordered by customers are usually 
already produced and kept in stock. Of  course, 
it may happen that stocks run out without being 
replenished, therefore information about the avail-
ability of goods needs to be updated on a regular 
basis. Sewing clothes, after accepting an order 
from an individual online customer, takes place 
very rarely.

•	 An online customer places an order on the online 
store’s website. Online purchases of clothes are 
developing very dynamically at the present. In the 
opinions of many customers, the advantages of 
online shopping compared to traditional stores 
(convenience, low price, and a large selection), 
compensate for disadvantages – the waiting time 
for delivery and the inability to try on purchased 
clothes before placing an order.

•	 Orders are sent to a firm that distributes clothes 
for online customers. It can be the same company 
that organises traditional distribution, but not nec-
essarily. Orders are prepared – clothing is com-
pleted, packaged, addressed, and delivered – from 
a warehouse.

•	 A shipment of clothing is transported from 
a warehouse to an online customer. Transport 
can be dealt with, for example, by a courier com-
pany. A parcel is delivered to a customer or, for 
example, left in a parcel locker. The distribution 
process ends, unless a customer resigns from the 
purchase.

•	 Resignation from the purchase of clothing ordered 
online often happens because customers can-
not try on clothing before placing an order. It is 
therefore a common practice online to order sev-
eral designs, colours, and sizes of clothing and to 
return some of them after trying-on. A customer 
sends goods back to a firm handling returns from 
online customers. It may be to the same place 
whence the goods arrived to the customer or to 
another place. The sending of clothes and receiv-
ing of returns from online customers is not always 
performed by the same company.
Returned clothes are checked for compliance 

with the conditions of returns – e.g. due date and 
state of the clothing (damaged, dirty, etc.). Then 
clothes are prepared for re-sale – cleaned, pressed, 
packaged, and handed over to a warehouse, where 
they wait for another customer.

From the logistics point of view, the main differ-
ences in the distribution of clothing to online custom-
ers versus in traditional distribution are as follows:

•	 fewer nodes in the distribution channel (there are 
no shops and showrooms);

•	 greater centralisation of inventories (in tradition-
al distribution, part of the inventory of clothes is 
kept in stores);

•	 less predictability of orders for online customers;
•	 smaller sizes of delivery, to many different 

locations;
•	 more returns than from customers of traditional 

stores.
The first two features mentioned above are 

beneficial from the point of view of costs (lower 
costs of maintaining inventories and showrooms). 
The following ones are challenges for companies. 
Apart from the above mentioned features, adap-
tation to the dynamic growth of purchases via the 
internet, as well as the need for high precision in 
the preparation of orders, are also challenges. One 
risk for mistakes results from the range of products 
offered (many variants, sizes, colours, and clothing 
fashions).

Elements of the e-commerce logistical 
models

As mentioned before, the models of e-commerce 
clothing distribution are presented here not from the 
point of view of e-stores, but of clothing companies 
for whom online sales only supplement traditional 
sales.

Models of e-commerce distribution for clothing 
consist of many elements. When creating them, one 
should find answers to the following questions:
•	 What firm deals with deliveries of clothing for 

online customers? From the point of view of 
a clothing company, we can distinguish between 
own or external distribution here. In own distri-
bution, the organisation of e-commerce deliveries 
is handled by the clothing company (a clothing 
manufacturer or a company for which clothing is 
produced), while in external distribution a cloth-
ing company outsources this function.

•	 Where are inventories of clothing for online sale 
maintained? Deliveries to online customers can 
be made from the same warehouse as deliveries 
to traditional shops or from another warehouse.

•	 Whether goods are delivered to a warehouse by 
a push or pull system. Deliveries in a push system 
are based on pushing clothes from a previous node 
– e.g. from a production plant; therefore, invento-
ries are usually held for a long time. On the other 
hand, deliveries to a warehouse in a pull system 
are frequent, in small quantities, on the basis of 
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actual demand; therefore, inventories of clothes 
are maintained for a short time.

•	 By means of what kind of transport and of what 
capacity, are clothes delivered?

•	 What are the standards for online customer ser-
vice, the time required to complete an order placed 
over the internet, and the percentage of errors?

•	 What firm prepares returned goods for resale and 
where are the returned goods sent?
There can be many combinations of these ele-

ments, therefore various e-commerce logistic 
models.

Selected e-commerce logistical models 
in the Polish clothing industry

Below are identified three models of clothing dis-
tribution for online customers used in the clothing 
companies studied by the author:
•	 Model 1 – own e-commerce logistics service: 

deliveries to online customers and showrooms 
from the same warehouse,

•	 Model 2 – e-commerce logistics service: out-
sourced deliveries to online customers and show-
rooms from the same warehouse,

•	 Model 3 – e-commerce logistics service: out-
sourced deliveries to online customers and show-
rooms from separate warehouses.
Model 1 is the simplest model, often function-

ing in small and medium-sized clothing companies. 
It will be presented using the example of the compa-
ny Unikat from Szczecin – a lingerie manufacturer. 
Unikat organises deliveries to online customers from 
the same warehouse in which clothing for its shops 
are kept. In this model, there is no transportation of 
clothing between different warehouses, as in some 
other models. What’s more, there is also no exter-
nal transportation between production and the ware-
house, because they are located next to each other. 
Clothes ordered by online customers prepared by 
the employees of the company are delivered to cus-
tomers by one of four courier companies with which 
Unikat cooperates. These are the same companies 
that also transport goods to shops. Therefore the 
same resources are used for serving online custom-
ers and the shops. Clothes returned from online cus-
tomers are sent back to the same warehouse. In this 
warehouse the goods are checked and prepared for 
re-sale. This model is presented in Figure 1.

The next two models are presented using exam-
ples of large clothing companies. These companies 
have outsourced customer service of online custom-
ers, as well as production, focusing on what is the 

most profitable in the clothing industry – the sale of 
custom-branded clothing, in their own showrooms.

Model 2 will be presented with the example of 
online distribution by the clothing brand Vistula 
(Vistula Group S.A. after the recent merger with the 
company Bytom S.A., adopted the name VRG S.A.). 
Deliveries for online customers are organised by the 
logistics operator – Spedimex Company. Vistula out-
sourced to Spedimex all distribution of goods – not 
only deliveries to online customers, but also to its 
own shops. Clothing sent to the Distribution Center 
of Spedimex in Stryków is transported from the sew-
ing facility immediately after production (push flow; 
the goods are “pushed” and not delivered according 
to actual demand). The Spedimex Distribution Cen-
ter holds stocks both for the needs of showrooms 
and for the needs of online customers. Inventories 
are often stored for longer terms. On the other hand, 
goods returned from online customers are sent not 
to a Spedimex warehouse, but to the sewing plant, 
because it can better prepare the goods for re-sale 
than the logistics operator. In the sewing plant, 
the returned clothing is checked and, if necessary, 
cleaned, ironed, folded, and transported back to the 
Spedimex Distribution Center. This model is pre-
sented in Figure 2.
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Figure 2. The e-commerce logistics model on the example of 
the Vistula’s brand (author, based on this research)

Model 3 will be presented using the example 
of the largest Polish clothing company, LPP S.A., 
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Figure 1. The e-commerce logistics model on the example of 
Unikat (author, based on this research)
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owner of the Reserved, Cropp, House, Mohito and 
Sinsay brands. This company, unlike with the pre-
vious models, shares the organisation of distribu-
tion. It hands over the service of online customers 
to Arvato, while it deals itself with traditional distri-
bution – through its own Logistics Center and a net-
work of over 1,700 showrooms. The outsourcing of 
their e-commerce logistical services, despite having 
their own Logistics Center, was caused by not only 
a significant increase in online sales, but also by its 
specificity. It is a process different from traditional 
distribution and LPP decided to entrust it to a spe-
cialist. Deliveries of clothing from the LPP Logistics 
Center in Pruszcz Gdański to the Arvato warehouse 
come on a daily basis, in amounts resulting from 
current levels of inventories. It is therefore a “pull 
flow.” When an order arrives from an online custom-
er, clothing is ready for shipment and forwarded to 

a courier company. Arvato serves both delivery to 
online customers and returns from them. This model 
is shown in Figure 3.

In addition to LPP S.A., Arvato also serves online 
customers for other well-known clothing companies. 
For example in the case of Inditex (Zara), Arvato 
maintains inventories and sends clothes to online cus-
tomers in Poland and a dozen other European coun-
tries. For Inditex, however, Arvato does not deal with 
returns. Arvato offers a short time in preparing orders 
for shipment due to a good IT system and a proper-
ly prepared, trained staff. The company serves, apart 
from the clothing industry, the cosmetics, electronics, 
toys, and even pharmaceuticals industries. It enters 
markets where there is a big share of online sales.

A comparison of individual elements of e-com-
merce logistical models in the clothing industry is 
presented in Table 1.
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Figure 3. The e-commerce logistics model on the example of LPP S.A. (author, based on this research)

Table 1. Similarities and differences between e-commerce logistics models in the clothing industry

Elements of the model Model 1 Model 2 Model 3
A firm delivering clothes 
to online customers A clothing company A logistics operator A logistics operator specializing 

in e-commerce

A location holding stocks 
for online sale

Own warehouse; deliveries 
to online customers and 
showrooms from the same 
warehouse

The warehouse of a logistics 
operator; deliveries to online 
customers and showrooms from 
the same warehouse

The warehouse of a logistics 
operator; deliveries to online 
customers and showrooms from 
separated warehouses

Deliveries to a warehouse 
in which inventories for 
online customers are 
maintained

Deliveries from a sewing 
facility; a warehouse locat-
ed at a sewing facility

Deliveries from a sewing facili-
ty; the “push flow”

Deliveries from a logistics center, 
in which inventories for shops 
are maintained; the “pull flow”

Transport to an online 
customer A courier A courier A courier

A place to which returns 
are sent

The same from which the 
goods are shipped (own 
warehouse)

Other than the one from which 
the goods are shipped (sewing 
plant)

The same from which the goods 
are shipped (a warehouse of 
a logistics operator specializing  
in e-commerce)
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Clothing distribution in e-commerce versus 
shops, and sustainable development

Sustainable development means a balance in 
achieving economic, social, and ecological goals.

From the financial point of view, the devel-
opment of online sales is a necessity for clothing 
companies. In this way, a company can win new 
customers and also retain existing customers who 
increasingly prefer this way of shopping. Increasing 
the share of sales online versus in stores allows one 
to reduce:
•	 inventory maintenance costs – due to greater cen-

tralization of inventories and shifting from shops 
to a Distribution Center, which reduces total lev-
els of inventories and, consequently, costs related 
to their maintenance, e.g. costs of capital tied up 
in inventories;

•	 costs of operating shops.
However, in online sales the costs of returns 

increase (checking the goods and preparing for 
re-sale, transport). Transport costs can also increase 
due to deliveries to the final consumer, however, 
they are largely transferred to online customers, who 
do not pay for transport except in cases of larger 
purchases.

In terms of social goals, two groups should be 
considered: online customers and employees.

From the customer’s point of view, online shop-
ping is convenient and in many cases, better than 
traditional shopping, which eliminates the spatial 
and assortment gap. A customer is offered delivery 
to a chosen place, and a range of product selec-
tion in an online store wider than in a traditional 
shop. When it comes to the time gap, the situation 
is a bit more complicated. On the one hand, there 
are no restrictions related to shops’ operating hours; 
orders can be placed around the clock. On the other 
hand, customers have to wait for delivery – the time 
between choosing clothes and receiving them. How-
ever it should also be taken into account that, due to 
internet shopping, a customer saves time related to 
traveling to and from a store. However, a customer 
has unlimited time to choose and compare products, 
so can spend more time shopping online than they 
would in a traditional shop.

Preparing deliveries for online customers is con-
nected with greater requirements for employees than 
in cases of traditional distribution. Skills and experi-
ence are also required for checking returned clothes. 
Therefore, companies try to reduce staff turnover and 
offer higher salaries and additional benefits, such as 
social packages or free transportation to work from 

nearby towns. From this point of view, increasing 
the share of online sales is beneficial for employees. 
However, on the other hand, the demand for employ-
ees from traditional shops may decrease.

From the point of view of ecology, the impact 
of online distribution compared to traditional is not 
completely clear.

For the natural environment, road transport is 
particularly harmful, especially when the loading 
capacity of the means of transport is underutilised. 
Such situations often happen with deliveries to online 
customers. Deliveries to stores are more predictable, 
because they are usually planned for specific days of 
the week. On the other hand, the consequence of tra-
ditional shopping is individual transport from a store 
to a customer’s home. Of course, it is difficult to cal-
culate which method brings greater environmental 
costs; a lot more information is needed.

Impacts of individual elements 
of e-commerce logistical models 
on sustainable development

The impacts of the e-commerce models described 
earlier on sustainable development are ambiguous, 
because in each of them are elements more or less 
friendly to the natural environment. These elements 
also influence the economic and social aspects of the 
models in various ways.

In general, the following solutions may be more 
environmentally friendly:
•	 Outsourcing of e-commerce logistics to a logistics 

operator who specializes in providing these ser-
vices to various customers. This allows the opera-
tor to achieve economies of scale (and therefore to 
lower costs), due to the greater possibility of con-
solidation of shipments and better use of a vehi-
cle loading capacities, allowing a reduction in the 
number of transports, which is more beneficial for 
the natural environment (models 2 and 3).

•	 Stocks of clothing for online sales are kept in the 
same warehouse as stocks of clothing for tradi-
tional distribution. If the stocks for showrooms 
and online customers are in the same place, they 
do not have to be transported between warehous-
es, which is beneficial for the natural environment 
(models 1 and 2).

•	 Warehouses supplied by push instead of pull sys-
tems. The “push” flow means generally less fre-
quent deliveries in greater quantities, and there-
fore lower external costs (model 2). On the other 
hand, from the economical point of view, the costs 
of maintaining inventories increase.
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•	 Longer order times via the internet. It is benefi-
cial from the point of view of the environment and 
transport costs, as it allows the consolidation of 
shipments transported in the same direction, and 
thus increases the use of loading capacities and 
reduces the frequency of trips. There is, howev-
er, a trade-off between ecological and economic, 
versus social goals – the expectations of a cus-
tomer who would like to receive a parcel as soon 
as possible.

•	 Transport of goods returned by online custom-
ers to the same warehouse from which the goods 
will be sent again to a next customer (and not for 
example to a sewing plant). As a result, the goods 
will not have to be transported between a sewing 
plant and a warehouse, in which stocks are stored, 
which is beneficial both for the environment and 
the economy (models 1 and 3).

Conclusions

Clothing companies use various e-commerce 
logistical models. The differences pertain to: who 
deals with deliveries to online customers (own or 
outsourced logistics services), the location hold-
ing inventories for online sale (own warehouse of 
a clothing company or a warehouse of a logistics 
operator; the same warehouse, from which tradi-
tional stores are served or another warehouse), the 
supply system of a warehouse (push or pull) and the 
place to which returns are delivered (warehouse or 
sewing facility). In each of the models, there are ele-
ments more and less friendly to the natural environ-
ment, which also influence the economic and social 
aspects in various ways.

Models, that require fewer movements of goods 
between warehouses or between a warehouse and 
a sewing facility are environment-friendly (e.g. 
keeping stocks for online sales in the same ware-
house, which also serves traditional shops; returning 
goods to a warehouse, from which the goods will be 
sent to a next customer, not to a sewing plant). These 
solutions also reduce transportation costs.

Models that reduce the frequency of transport 
and improve the utilization of means of transport are 
also environmentally friendly. These solutions also 
reduce transport costs, but at the same time they can 
lead to increased costs for maintaining inventories 
(push flow) or may be disadvantageous from the 
point of view of satisfying customer needs (longer 
delivery time to online customers).

On the other hand, from the point of view of 
the natural environment, economy, and society, 

outsourcing of distribution to online customers is 
usually beneficial; it allows achieving economies of 
scale, reducing transportation traffic, and often also 
reducing failures of delivery due to the employment 
of better trained and better paid employees.

In summary, some elements of logistical e-com-
merce models allow achieving, at the same time, eco-
logical, economical, and social goals. In some cases 
there is a trade-off between these goals. In order to 
investigate more closely the impact of e-commerce 
in the clothing industry on sustainable development, 
further research should be carried out.
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