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Abstract The use of modern technologies in logistics was described in this pub-
lication. The logistics services of the e-commerce market necessitated an adaptation
of the infrastructure to the requirements of customers as regards shipment and
collection. The purpose of the study is a presentation of new technologies offered
on the territories of Poland and Ukraine as well as their comparison. A literature
analysis and a comparative analysis method of the services offered by the largest
logistics operator and national mailing services for e-commerce were used in the
article. A historical outline and the current development of the e-commerce market
in both countries were presented. The sustainable development of the market has
resulted in tendencies connected with information technology, ecology and changes
in supply chains. The comparative analysis presents the similarity and differences in
the logistics services offered by DHL to Polish and Ukrainian customers as well as
in the logistics offer of national mailing companies. The direction of changes on the
market of logistics services, such as automation of processes, reduction of costs and
eco-logistics was indicated in the conclusions, changes to smart supply channel
(SSC). The dynamics of the e-commerce market contributed to increased awareness
on the part of all the participants of the supply chain and an implementation of
changes to improve logistics services provided at each stage of the execution of the
order, the results are smart supply network. Nevertheless, there occur differences
within the same logistics operator that operates on the Polish and Ukrainian mar-
kets. Greater differences in the use of modern technologies can be observed with
national mail operators.
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1 Introduction

Professional logistics services on the e-commerce market are most frequently
connected with an adaptation of the infrastructure available to customer require-
ments. A comprehensive management of the supply chain necessitates the creation
of shipping and receiving points, an advanced storage system as well as appropriate
technological and IT facilities. Logistics operators invest not only in modern
technology but also in the training of their own personnel, which guarantees
long-term cooperation with customers. The e-commerce branch is reporting the
largest growth on the Polish market and yet it still has a huge potential.

The purpose of the study is a presentation of new technologies offered by
logistics operators on the territories of Poland and Ukraine. A comparative analysis
method of the services offered by logistics operators and national mailing compa-
nies to e-commerce and a literature analysis were used in this article. The chief
change in e-commerce consists in an acceleration and dissemination of techno-
logical progress, which reduces the life cycles of services, such as same-day
delivery, and it forces those companies that sell via the Internet to make changes
concerning the scope of logistics services. The internationalization of the world
economy caused an increase of shipments on the territory of the country and Europe
as well as a high demand for shipments from Asia with a particular consideration of
the Chinese market. There appear new social needs which are reflected in con-
sumerism (e-commerce) and ecology (social responsibility of logistics operators),
as well as the emergence of smart supply networks.

The following hypotheses were put forward:

H1. E-commerce is positively associated with the activities of the logistics
operator.

H2. Logistics operators implement new technologies in the field of ecology and
smart supply channel (SSC).

H3. There are differences in the application of modern technologies in logistics and
national postal operators in Poland and Ukraine.

2 E-Commerce in Poland and Ukraine

Today, it is the Internet that dominates in e-commerce where, obviously enough, it
is not the only one network of data transmission used for this purpose [22, p. 16].
A dynamic increase of the number of e-customers has resulted in logistics operators
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becoming interested in this market. Specialized companies emerged on the market
that deal with the administration of e-shops and cooperate with carriers [20, p. 37].
The first techniques connected with the exchange of trade documents were based on
the mechanisms of Electronic Data Interchange (EDI). These mechanisms enable
the transfer of business transaction information between the information systems of
companies including invoices, order forms and delivery notes [39]. EDI has been
evolving till this day by adapting itself to new networks and data transmission
techniques. Initially, electronic commerce would come down to an electronic
exchange of data between large companies (e.g. banks, logistics operators) that
possessed resources required to build a computer infrastructure to cover their own
needs that used EDI. At present, EDI is commonly available and it is used by
production, trade and service companies.

E-commerce offers a possibility to pace up business processes, reduce the costs
of distribution, to gain new customers and draw up new business models and enter
new markets. General agreement in the case of e-commerce is an implementation of
electronic markets and digitization of products, where there is an impact on the flow
of materials. No clear-cut identification of the scope and directions of effects has
been reached as yet, and these questions still remain controversial. Data related to
the environmental impact of e-commerce through the use of the Internet is limited.
However, the available investigations and examples of e-commerce environmental
impact ensure a diversified image of a positive, neutral and negative environmental
impact [7]. E-commerce involves a wide array of interactive methods for con-
ducting consumer goods and services. Furthermore, electronic commerce is
understood any forms of business operations where parties interact through elec-
tronic technologies, and not in the process of a physical exchange or contact [25,
p. 256]. M. V. Makarova defines the concept of “e-commerce” as “a kind of
business activity in which the interaction of business entities in the sale and pur-
chase of goods and services (both material and informational) is carried out with the
help of the global computer network of the Internet or any other information
network” [28, p. 272]. A. M. Bereza, I. A. Kozak et al. understand “e-commerce” as
the “purchase or sale of goods by electronic means or through a network similar to
the Internet”. This concept may include orders, payment and delivery of goods or
services [6, p. 326].

In 2015, the global population amounted to around 7.3 billion people, of which
1.4 billion people purchased goods and/or services online at least once. In total,
they spent $2272.7 bn online, which results in an average spending per e-shopper
of $1582. Just like in 2014, Asia-Pacific was the strongest B2C e-commerce region
in the world last year. With a B2C e-commerce turn over of $1056.8 bn, it ranked
ahead of North America ($664.0 bn) and Europe ($505.1 bn). Latin America and
Middle East and North Africa (MENA) were the smallest B2C e-commerce markets
in 2015. They achieved B2C e-commerce sales of $33.0 bn and $25.8 bn,
respectively. China increased its lead on the United States of America as the
country with the highest B2C e-commerce turn over last year. With $766.5 bn, it
ranked above the US ($595.1 bn) and the UK ($174.5 bn). Together, these three
countries account for 68% of the total global B2C e-commerce turnover. Ranking
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Europe in turnover (in million of USD): United Kingdom $174.357, France
$72.007, Germany $66.237, Russia $22.785, Spain $20.137 and others $149.604
[9].

The number of Polish Internet users who buy on the Internet has been sys-
tematically increasing for several years now. Today, the value of the e-commerce
market in Poland is estimated to amount to 36–40 bn zloty ($10.140–11.260 in
million), and according to the latest report of “E-commerce in Poland 2017. Gemius
for e-Commerce Poland”, 54% of Polish Internet users buy online. At present,
26.5 m. of 38.5 m. of the residents of Poland use the Internet. Over a half, that is
54%, have already done shopping online, 53% of the Internet users buy from Polish
shops and 16% from shops abroad [44]. Almost half of all the Internet users
examined (48%) have declared doing online shopping in the future, 10% of the
Internet users buy from foreign e-shops, and the Chinese Aliexpress enjoys the
largest success. Looking at the structure of e-shopping users from this group,
respondents aged up to 34 with secondary or higher education residing in urban
centers and also those who declare good material status of their households con-
stitute the greatest percentage.

Those who do shopping online declare that it is above all convenience, saving
time and money and a greater selection of products available than in the case of
traditional shops that are the reasons why they use this form of shopping. Those
who buy online perceive purchases of this type as little complicated and safe.
Having selected products in online shops and websites, the respondents definitely
prefer quick transfers via payment services such as Dotpay and PayU as regards
payments for products. The users of e-commerce websites, apart from buying on the
Internet, very frequently declare searching and comparing the prices of online
products via portals such as www.ceneo.pl or www.skapiec.pl. While shopping,
they most willingly look for such product categories as clothes (72%), books,
records (68%), computer hardware and mobile devices (telephones, smart-phones
or tablets) (56%), audio/video devices and household appliances (55%), cinema and
theatre tickets (54%), cosmetics and perfumes (51%) as well as shoes (49%). About
half of those respondents who do online shopping declare the ROPO effect (re-
search online, purchase offline, which consists in buying products in traditional
shops once the shopper has viewed them online). The strength of the effect varies
between categories. This effect is the strongest in the case of such products as audio/
video devices and household appliances, while it is the weakest in the category of
multimedia, computer games and jewelers [40]. Saving of money in the form of
lower costs of the purchase of products, special price offers or lower delivery costs
of the goods purchased prove to be the most important factor to encourage one to
start shopping on the Internet.

Until recently, there was no definition of “electronic commerce” in Ukraine, but
Law of Ukraine No. 675-VIII eliminated this gap. Thus, in accordance with this
Law, e-commerce is profit-sharing relations that arise in the course of committing
transactions relating to the acquisition, change or termination of civil rights and
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obligations carried out remotely with the use of information and telecommunication
systems, resulting in participants in such relations that there are rights and obli-
gations of a property nature [43].

Summary of online purchases of products for Poland and Ukraine (Table 1).
In 2016, almost two thirds of Ukrainian e-consumers (59%), that is less than in

the case Polish purchasers, decided to purchase clothes on the Internet. The next
positions among the top most willingly purchased products were as follows:
household appliances (57%), smart-phones and tablets (57%), transport tickets
(54%) and computer hardware (51%) (Table 2).

The Ukrainian e-commerce market is only at the stage of formation, at the same
time it has a significant potential for development. According to Kreditprombank
(which in turn used materials from Morgan Stanley Research, Fintime, Forbes.ua,
Gemius Ukraine, InMind, UIA), the e-commerce market in Ukraine in 2016

Table 1 Comparison of
online purchases for Poland
and Ukraine

Product Poland (%) Ukraine (%)

Clothes 72 58.9

Books, records 68 36.3

Mobile devices 56 56.8

RTV/AGD equipment 55 57.4

Computer hardware 48 50.9

Cinema and theatre tickets 54 47.6

Cosmetics and perfumes 51 35.2

Shoes 49 No date

Sports clothes 46 30.7

Trips, reservation 42 36.6

Source Own statement on based [38]

Table 2 Development of e-commerce in Ukraine, 2007–2016

Indicator/
year

The volume of e-commerce in
Ukraine, billion $

Growth
(%)

The penetration of
e-commerce (%)

2007 0.4 No date 0.6

2008 0.6 50 0.7

2009 0.55 −8 1.0

2010 0.73 34 1.1

2011 1.1 50 1.3

2012 1.59 45 1.6

2013 2.37 49 2.3

2014 3.24 37 2.9

2015 4.44 37 3.8

2016 5.65 27 4.5

Source Sokolenko [41]
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amounted to 5.65 billion dollars. However, according to forecasts in 2020, the
volume of e-commerce market in dollars will increase more than by twice to reach
14 billion.

As we can see from the table, the growth rates of both penetration of Internet
trade into the economy and actual volumes in monetary terms are growing rapidly;
however, we are still far away from the level of the TOP-10 countries. It is safe to
say that e-commerce has every chance to take up to 80–90% of the share of classical
retailing. Moreover, quite a lot will change in other areas: logistics, the market of
cashless payment systems, advertising business. Ukraine’s trend, which occurred a
long time ago in developed economies, is the development of non-cash payments.
Now all large platforms work with leading payment systems, which a few years ago
was a rare phenomenon. The omnicality in retail is actively developing. To facilitate
the development of e-commerce in Ukraine, the network of logistics companies and
the development of payment systems and payment methods for buyers can expand.
The development of the global Internet, social networks and mobile communica-
tions increasingly stimulates the development of e-business. The level of Internet
coverage in Ukraine is estimated at 50%, and it is increasing year by year.

3 Ecologistics in Poland and Ukraine

Irresponsible economic activity of people and their exploitative attitude towards
nature led to a violation of the ecological balance and gave rise to a number of
environmental problems. Logistics as one of the directions of economic activity
contributes to the deterioration of the environmental situation, therefore, logistics as
a scientific and practical discipline within its activities must take into account
environmental aspects in order to minimize the eco-destructive consequences of
logistics operations. Ecological logistics is a kind of logistics, the scientific and
practical activity of which is aimed at taking into account environmental aspects at
all stages of the flow of material and other associated flows in order to optimize
resource consumption and minimize destructive environmental impacts [32]. The
tendencies of changes on the market of TSL services demonstrate changes in
the actions undertaken by logistics operators towards environmental protection. In
the formation of the transport and logistic systems of regions or states, an essential
role is played by finding a certain optimum between efforts aimed at a reduction of
costs in the scale of these systems and efforts aimed at an appropriate level of the
service provided and the end customer service. Such an analysis covers an exami-
nation not just of the partial elements of the system but rather the provision of
comprehensive solutions that offer the possibility of the streamlining of costs. The
presented definitions highlight three key characteristics of a SSC (sustainable supply
chains). Firstly, more than one entity must be involved in the management of
resources, information, and processes that may be beyond a particular company’s
control. Consequently, the decision-making process includes a number of
decision-makers. Secondly, entities partaking in the chain might be working towards
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contradictory goals, i.e. profit maximisation, carbon footprint reduction, or welfare
improvement. The third characteristic aspect is the fact that the environmental
impact must be considered in the decision-making process. The carbon footprint of
the entire span of the chain must be considered, including suppliers, partners, and
clients. Moreover, sustainable development requires adopting an interdisciplinary
approach as it necessitates integration of issues and solutions irrespective of func-
tional divisions [24]. The concept of environmental protection in the activities of
enterprises connected with transport, shipping and logistics (TSL) is currently
acquiring a special significance; this is referred to as eco-logistics or “green logis-
tics”. This is testified by an increase of its importance not only in scientific circles but
first of all in any work undertaken by logistics operators aimed at environmental
protection. Operationalizing green logistics -Green logistics (GL) is measured using
a two-item scale based on Murphy and Poist [34] and McKinnon [31], which covers
two items: item one refers to choosing the location of the warehouse/distribution
center while accounting for emission reduction and renewable energy usage in the
center (GL_1). This is related to the second item, that is, using renewable energy
efficient lightning, such as sensor lamps and energy-saving lamps, solar power on the
roofs, etc.) in the warehouse distribution center (GL_2). In this context, carbon
dioxide emissions are frequently cited as a detrimental effect of logistical activities
[1, 46]. While the first indicator is more strategic in nature and points to the impact of
logistics on the environment, the second is operational and relates to day-to-day
operations. Together, they allow a meaningful assessment of green logistics con-
structs. The results obtained from green supply chain management depend on the
level of intellectual capital development of companies. A developed IT system, an
effective knowledge diffusion inside and outside of the organization, having cer-
tificates supporting supply chain management, a developed motivation system,
long-term contracts with clients, a loyalty of suppliers and many more elements
contributing to intellectual capital, probably facilitate the green supply management
and simultaneously allows for obtaining better results in this area [29]. Therefore, the
organizational objectives identified for the implementation of an individual firm’s
supply chain structure lead to effective conduct that in turn leads to potential
achievement of operational and financial goals [5]. Applying the SCP paradigm to
sustainable SCM, successful reverse logistics programs have been associated with
positive performance measures (e.g. logistics performance [33], economic perfor-
mance and environmental performance [19].

We follow Zhu et al.’s [48] approach to measure operational performance by
assessing the amount of improvement an individual firm achieves on such logistics
outcomes as delivery time, inventory levels, and capacity utilization as a result of
implementing a sustainable supply chain strategy. Remanufacturing and recycling
often provide cost-effective alternatives when compared to the sourcing of new raw
materials for use in the supply chain.

Eco-logistics as an integrated system can be described as follows:

• It is based on the concept of the management of the re-circulatory flow of
material streams in the economy and the flows of information related to them,
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• It guarantees the readiness and ability of an effective planning of segregation
and processing as well as recycling of waste according to the accepted process
rules and also technical and technological rules that fulfill the standardizing
requirements and environmental protection rules,

• It facilitates decision making on technical and organizational levels with the aim
of a minimization of the negative effects of the environmental impact that
accompany the realization of the processes of supply logistics, re-engineering
production, the logistics distributions and servicing in the logistic chains of
supplies.

Therefore, an assumption was adopted, that the current situation is connected
with a low level of knowledge diffusion within the scope of GSCM [30]. In con-
nection with the above, what seems just is to examine the level of knowledge
diffusion within the area of these issues and indicate any troublesome elements
connected with it also for logistics operators.

Environmental protection with Deutsche Post DHL—their green solutions are
designed to help our customers reach their own environmental targets. Their range
of climate-friendly products and services.

Green products and services

1. Carbon Reporting—DHL produce reports on carbon emissions arising from
products and services used by the customer, providing an account of the cus-
tomer’s carbon footprint.

2. Carbon Consultancy—DHL analyze their customer’s entire supply chain and
offer strategies for optimizing transport routes and reducing carbon emissions.

3. Carbon Reduction—DHL offer our customer measures for reducing emissions
and saving costs.

4. Carbon Offsetting—DHL offset carbon emissions by investing in officially
recognized climate protection projects.

DHL acknowledge that their business has other impacts on the environment such
as local air pollutants, their waste production as well as our use of water and paper.
Unlike the global impact of carbon emissions, these environmental factors typically
impact the environment at the local level. The DHL Group-wide energy efficiency
program, together with our ongoing fleet renewal initiative, is helping to minimize
our emissions of local air pollutants.

The firm are committed to improving the carbon efficiency of our own opera-
tions and those of their transportation subcontractors by 30% compared to our 2007
levels by the year 2020.

It is necessary to note such company as “Nova poshta” in Ukraine. Since 2016,
the company has a sustainable development strategy. Over the past year, the
company not only set new records in the number of deliveries, but also introduced
quality internal changes. Also the company has been the official logistic partner of
the eco-action “Let’s Make Ukraine Clean!” for several years now and uses its
services, resources and the largest network of branches in different cities in Ukraine
to help a good cause.
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4 New Trends of Logistics Operators in Poland
and Ukraine

Direct deliveries to work and home by post or courier services invariably constitute
two definitely most willingly selected forms of the collection of products purchased
online. The delivery of purchased goods via courier is the form that is most fre-
quently chosen by the respondents: e-buyers. For the activities taken within Internet
commerce to be effective and profitable, a lot of attention is to be given to the
organization of the logistics process.

E-logistics as one of the forms of e-business focuses on the following issues:

• supply of goods necessary for the proper functioning of the company;
• warehousing and transportation;
• distribution of finished products for certain traders and consumers;
• promotion and offer of a certain range of products, service orders;
• search for new suppliers and clients;
• payment orders.

Advantages of e-logistics:

• it allows to reduce enterprises costs. Thanks to the use of computers and the
Internet as well as specialized software, most logistics processes can be
implemented at significantly lower costs: related both to trading and commu-
nication activities as well as management. It promotes an optimal use of time: it
shortens the time of implementation of logistics processes, as well as the
preparation of order cycles; it improves the control of the processes;

• it shortens supply chains: this is due to the exclusion of some intermediaries in
distribution channels. In addition, it allows one to effectively explore the market
and quickly use the results properly;

• information available on the net about business partners helps the company
reduce the risk of additional costs that could arise due to an improper choice of
business partners.

Logistics in e-commerce can be described as having three aspects: product
management including delivery forecasts, storing and delivery of goods to the
customer [23, p. 52]. Smooth communication between the customer, the seller and
the operator is usually mentioned when talking about those factors that decide about
an effective logistics service of online shopping customers. Making information on
the order status available to the customer has become a standard in this line of
business. The customer may track their shipment either on dedicated websites or by
receiving notifications from the operator by e-mail or SMS. When one understands
e-logistics as a field of logistics that consists in the use of the Internet and infor-
mation systems to coordinate and integrate the processes and activities leading to
the delivery of products from producers or retailers to consumers, the thesis seems
legitimate that online trade has an impact on the logistics industry causing it to
change [2, p. 8].
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Information about customers is of a key significance to the success of a business
model, and it should be used to manage designing of the proposals of values,
distribution channels, customer relations and earnings streams [35]. Collecting
information about customers should go beyond the current customers to cover
potential customers and other market segments, and it should take the external
environment into consideration [21]. Understanding who the customer is and what
are their values are is of a key significance [37]. For a company to deliver a value to
the customer via its network regardless of the fact whether it has a direct contact
with the final customer, it must extend its knowledge and understanding of the end
customer. The challenge that faces logistics companies consists in gaining a
competitive advantage with the aid of information technology to improve customer
service and reduce costs at while simultaneously drawing up a new logistics offer.
This causes IT to be an important part of the corporate plan of action and one of the
grounds of the business potential of a carrier or a logistics operator and their
competitive advantage as well as a fundamental part of their business model.
Globalization, supply chain management and e-commerce are changing this
industry. There is a tendency addressed to producers and distributors who place
themselves as strategic partners in outsourcing. Logistics companies used to apply a
relatively simple formula based on individual features or combinations of shipments
for valuation. Now they had to pay for contracts where it was the service provided
that was available and not transport. In many cases, they were asked about “an
estimation of the value” by their customers: those prices which could demonstrate
not only better performance but also an overall cost saving. In reality, it proved to
be a benefit for many of these suppliers as they discovered that after their orga-
nization to provide services they can do it at a significantly lower cost than their
customers; this not only owing to their knowledge and owing to the joint infras-
tructure of transport, storage and information systems, but also because their dis-
ciplines of quick relocation have allowed the customers to save significant sums as
concerns avoiding out-of-date products, quality deterioration and theft as well as a
reduction of stock financing costs. There was just a considerably smaller amount of
awaiting stocks or stocks transferred between various distribution levels. Therefore,
the price of the value was substantially more advantageous to both parties [42].
Although there is little data on the impact on production and provisions, there is
some detailed research of the impact of e-commerce on logistics. The main prob-
lems connected with new electronic trade business models involve energy and
packaging materials used by logistics networks for the realization and delivery of
products.

Logistics operators must pay attention to the productivity, which has a direct
impact on environmental protection depending on such parameters as shipping
distances, freight value for return, allocations of purchases, population density,
quantity of packagings and transport type. Simulations show that the deliveries of
groceries home may reduce car traffic from 2 to 19%, electricity consumption from
5 to 35% and carbon dioxide emissions from 7 to 90% depending on the context
and assumptions [10]. These investigations also emphasize that some direct effects
of electronic food shopping contribute to a reduction of road traffic, and it is
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possible to identify indirect effects in relation to the natural environment. From the
ecological perspective, the key question is whether e-commerce should be the first
choice and what type of influence on environmental protection may improve the
activity of the chain of values through better use of the capacity of vehicles,
avoiding express delivery by air or minimization of packagings [3].

Quick and efficient delivery is one of the most important factors that influence
the selection of an online shop. The “FlexDeliveryService” service is adapted to
market tendencies, and recipients can make changes flexibly in the course of
transport of consignments with the use of the latest technologies (the Internet, the
smart-phone). It is a system solution owing to which consignees may freely decide
about the date, place, method, delivery term of online consignments and informa-
tion as to whether the company will deliver the consignment to them; this is without
any need to contact the helpline, the courier or its branch. Offering flexible delivery
of goods contributes to a greater probability of choosing the shop again by online
shoppers. The “FlexDeliveryService” service offers many free options of delivery
and changes in communication with the consignee. Logistics operators consider the
“same day delivery”, i.e. the same day delivery to the customer who placed the
order [49] to be the greatest challenge connected with the growing Internet com-
merce market. This requires fundamental adaptations in the current supply chain.

Logistics companies implement the Internet of things (IoT) technology, which
was mainly used to enable communication between machines and to improve
transport effectiveness. It is expected, however, that IoT will play a greater role in
the future of logistics and it will increase speed, it will reduce waste volumes and it
will lower overall costs. Many people believe that IoT will enable communication
with other new technologies, such as AIDC (automatic identification and data
capturing), RFID (radio frequency identification) or Bluetooth to identify those
elements which need to be changed in accordance with requirements on the part of
companies and customers. Designing of the supply chain and software for mod-
elling is so important. Software for supply chain designing performs compound
mapping and analyses based on unique requirements, and it calculates benefits for
each scenario. It is predicted that the world’s industry of Semiconductor will exceed
the threshold of USD 400 bn for the first time in the year 2017. There had been an
increase of the market by +16.8% by the year 2016, mainly by developing the
market of memory and a quick implementation of those devices that support IoT.
DHL experts maintain that the IoT market will slow down the pace of annual
income growth by the year 2019. Such a dynamic and unstable market in combi-
nation with a high activeness of fusions and takeovers as well as a complexity of
electronic supply chain management requires logistics solutions for the whole
industry.
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5 Smart Supply Chain (SSC)

Logistics operators need to diversify their activities based on new levels of agility,
precision and performance. Supply chains need to react to the environment that is
becoming increasingly globalize, complex and multi-channeled. Under the pressure
of profits, supply chains face the challenge of changes oriented onto customer needs;
apart from this, they are oriented onto an increase of online sales and growing
demand for prompt deliveries and accuracy. For example, one-hour delivery of
products will soon become common in cities not only in Western Europe but in
Poland, too. New markets, as well as changes in the models of operators’ activities,
rely on changes in the processes of relations. Logistics operators perceive smart
supply chains as a challenge or an opportunity to convert the supply chain into real
competitive advantage. Those logistics companies that do so increase the value of
their offers on the market. What is the key to this goal is an integration of various
channels, efficient cooperation between participants and real-time smart manage-
ment, use of the potential of new technologies that have an impact on and optimize
integration, predictive intelligence and traceability. Transformation of the traditional
supply chain into smart is unavoidable. Promptness, accuracy and efficiency of the
service will decide about a competitive advantage. Any company that forms a part of
the supply chain in any of its links will be affected by this change. This is in
particular true of those logistics operators that provide services on the e-commerce
market and companies in the B2B supply chain.

SSC is the approach that manages the movement of raw materials into an orga-
nization and it is deployed in both indoor and outdoor environments and the
information updates about the goods are uploaded in the server with the help of IoT.
IoT refers to the wireless communication between the objects and it can be con-
trolled and monitored from anywhere, any place and at any time. SSC keeps the
record of the movement of goods from the supplier to the manufacturer which moves
along with the wholesaler to the retailer and finally to the customer. SSC is mainly
used to benefit for the company and it links and collects the overall data collected by
the warehouse management system, communication software and distribution
management system as well. SSC is mainly used in order to increase the efficiency of
the company and also to make sure that the materials reach to the customer [47].

In order to meet the challenges facing today’s complex supply chains, new
concepts for supply chain planning and control are emerging. Typical character-
istics of such concepts are [2]:

• Demand-driven control throughout supply chains, basing operations on pull
rather than push principles

• Integrated and automated operations
• The use of unified supply chain control models
• Intelligent and advanced information processing, data mining, visualisation and

decision-support
• Information sharing and transparent information flow.
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The smart supply chain will provide more value to companies and promote new
collaboration models amongst actors, with complete end-to-end traceability. All the
actors within the chain (from customers to the very last link) will be connected via
smart platforms to establish new relationships and share processes and information,
leading to optimized costs, delivery times and services (Fig. 1).

(1) Collaborative integration—comprehensive visibility of the chain starting from
the purchase of raw materials to the sale; it is possible owing to the integration
of information between various links and use of the platform of cooperation.
The customer is yet another link in the chain with a complete visibility of all the
other stages (e.g. the order status). Fluctuations in the demand affect the
management of the entire chain (e.g. automatic initiation of repeated supple-
mentation of orders once products have been removed from the line).

(2) Complete traceability—sensors and communication between all the elements
and real time monitoring ensures comprehensive visibility of the SSC. This
comprehensive traceability makes it possible to detect gaps and it leads to
dynamic and continuous improvement, especially on the stages of transport.
Traceability will close the chain and will radically reduce the time required to
launch the product on the market, and it will adapt products to customer needs.

(3) Logistics intelligence—by using huge real time information analysis, the
organization is learning itself and establishes intelligent systems in the key
areas of the chain: network planning, supplies and warehouse management.
Complex scenarios and interactions will be dynamically simulated. The SSC
model will be optimal all the time, and it will interpret the key parameters both
of the environment and customers.

Collaborative
integration (1)

Complete
traceability (2)

Logistics
intelligence (3)

Agile
models (4)

Smart
Supply
Chain (SSC)

Smart
basset
management (5)

Fig. 1 The condition of the existence of SSN. Source Author’s own based on [16]
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(4) Agile models—predicting of trends in the behaviour and adaptability of an
uncertain environment represents an exponential growth of the level of services.
Advanced models of demand forecasting are defined, and adaptive models are
used to promptly respond to information from the environment and to new
demands (e.g. defining of flexible points of delivery: DPD and DHL: “predict
and pickup point”). New sale channels and models are addressed to
e-commerce customers in particular. Senders gain efficiency owing to contin-
uous cost reduction, greater reliability and minimization of risk to the end
customer.

(5) Smart basset management—The assets in your logistics chain are monitored
and managed through predictive intelligence algorithms to radically reduce
downtimes, thus maximizing use and cutting maintenance costs. The customer
will maximize the return on your investments by SSC.

The SSC consists of different streams whereby every stream provides particular
information related to the entire contracting process. Underlying the principles of
the SSC each stream stores its data on various servers to secure the inviolability of
important process data. The extent of the permissions given to the contracting
parties is defined by the business community and varies between full access on data,
reading-permission only or the complete refusal of all information. This procedure
ensures that only a verified party can add data or change status. It also simplifies the
traceability in case of data abuse [45]. Apart from the payment cloud, further smart
B2B service, such as financing or an insurance service, may be integrated within the
confines of an SSC that is managed by a logistics operator, where the entire system
is based on a cloud. Based on a comparative analysis in Poland in Ukraine, the
customers of logistics operators gain the following [26]:

• those companies that are served by logistics operators operate with greater
flexibility while reducing the lead time up to 30% and dynamically adapting the
chain to new operating models, new products, new intermediaries and new
markets;

• they manage operations more effectively by lowering logistics costs by as much
as 20% per annum owing to sustainable planning, reduction of costs, opti-
mization of stocks, simplification of processes and creation of the dynamics of
constant improvement;

• within the confines of SSC, logistics companies guarantee greater security and
better services by obtaining entirely safe and reliable transport from end to end;
by bringing the entire chain to the end customer; by increasing sales by as much
as 10% owing to the improved reliability and level of services as well as a
flexible response to the demand;

• those companies that are served within the confines of SSC gain greater prof-
itability by rationalizing the portfolio of their products, reducing products with
low rotation by as much as 20% and optimizing current assets to maximum.

While logistics operators increasingly speak of the digitization and digitalization
of logistics and supply chains with the IoT (enabling multiple logistics use cases
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and, along with other technologies such as cloud computing and edge computing or
fog computing if you prefer, bringing intelligence to the edge across logistics) [25],
digital supply chains and (semi-) autonomous decisions and logistical assets such as
self-driving trucks and so forth, the role of people in supply chain management is
far from over. Digital technologies are providing opportunities to better support the
customers of logistics operators with proactive location and delivery information.
They also give us better insight into the performance of the smart supply chain. The
digital platform merges global transportation data and combines it with relevant
weather data and news feeds from traditional sources as well as social media. This
picture, which is much more comprehensive, enables our logistics and customer
service teams to collaborate on events impacting the smart supply chain, resulting in
more timely and accurate information for customers, creating the smart supply
network in Europe.

This procedure ensures that only a verified party can add data or change the
status. It also simplifies the traceability in the case of data abuse. When a contract
component or requirement is fulfilled, the DCU (decentralized control units)
transfer the information of completion to one of the related SSC. Subsequently, the
smart contract triggers the determined payment. Logistics operators are included in
the entire delivery, control and payment procedure. Changing the place of the
delivery on the order of the parties.

The next key trend is a more prominent role of the Internet of Things (IoT) in
extended smart supply chains. IoT can help logistics operators provide improved
predictability of customer demand with real-time visibility of product and service
demand signals. In a smart supply chain, strategic deployment of IoT technologies
can improve asset utilization, customer service, working capital deployment, waste
reduction and sustainability. Real time communication between machines, factories,
logistic providers and suppliers provides improved visibility on the end-to-end
SSC. IoT can address compliance, regulatory and quality reporting requirements
such as parts traceability and product genealogy, emissions and country of origin.
With IoT, organizations are better suited to track shipped products for warranties,
returns and predictive support for maintenance. The real premise of IoT-enabled
SSC is to delegate decision making on some of the operational aspects to smart
objects and systems, based on real time analytics and machine learning algorithms.
This brings us to a customer- and market-driven smart supply network (Fig. 2).

Organizations would need not only to be aligned with the true customer demand
but also to shape the demand using technology and analytical tools. SSN are
extremely complex organisms, and no company has yet succeeded in building one
that is truly digital. Today, smart supply chains are transforming into dynamic,
interconnected systems: smart supply networks by logistics operators. These digital
supply networks integrate information from many different sources to drive pro-
duction and distribution, potentially altering manufacturer’s competitive landscape.
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6 Comparative Analysis

Large shipping companies, such as DHL, UPS, DPD or GLS, extend their services
of deliveries and returns to include new functionalities. They also extend the net-
works of partner points or devices where shipments can be directed to (immediately
or after an unsuccessful attempt by the courier to deliver them), or where returns
can be made. At the same time, smaller shipping companies are developing; they
offer niche services that integrators are not interested in: for example, X-press
Couriers has introduced nationwide same day deliveries [36, p. 92]. Those com-
panies that specialize in other segments of logistics or mail markets joined in the
battle for e-commerce customers, yet these are those companies that possess
experience in logistics industry and suitable resources to handle e-commerce and
have a vision of innovative services. Some of these have been introducing new
innovative solutions for several years now. For example, InPost has developed a
network of parcel stations, Ruch offers collection in retail points of sale; the Polish
Post has decided to develop a network of collect and send systems in their post
offices. Companies are developing which supply collect and send systems that are
installed in shopping centers, petrol stations, in locations close to public transport
nodes or office blocks. An example of these includes SwipBoxes manufactured by
NoaTech (DHL is one of those that are introducing these).

DHL (13%), DPD (11%) and UPS, Polish Post, In-Post and GLS (3%) are the
most preferred brands in Poland by on-line shoppers as regards courier services.

The largest player on this market, which functions on both markets: DHL
(Table 3), and national postal operators: the Polish Post and UkrPost (Table 4) were
accepted in the analysis.

Internet of Things
(IoT), Big data

Logistics Operators,
optimized logistics

Fokus customers 
and market

SMART SUPPLY
NETWORK (SSN)

E-commmerce
Virtually factory

Fig. 2 The technologies and value in connected logistics and the smart supply network. Source
Author’s own study
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Professional operators of the logistics market in Ukraine, which mainly serve
parcels related to online sales, form a segment that is identified abroad as CEP
(courier, expedition, post), even though today it is difficult to clearly assign
packages to courier, postal or logistics services. These industries compete with each
other, and the differences are increasingly smoothed out. Each of the operators
offers their services. For example, courier operators, are expanding the service
“from door to door”, offer: deliveries on the same day, deliveries for a certain hour;
city parcels. Logistic operators, such as DHL, offer deliveries up to a certain hour
(until 9:00, until 10:30, until 12:00, until 18:00) and by the end of the working day.

Also, logistic operators guarantee the refund of the tariff in the case of
non-compliance with the delivery time, which indicates high standards of customer
service. Another example is the Cargo Express company delivering door-to-airport
and airport-to-airport services. Additional services include SMS messages about the
arrival of the parcel to the destination, delivery of cargoes in non-working hours, at
a specified hour, delivered to a specific person, etc. DHL Ukraine offers Time
Definitive Delivery to certain specific destinations [4]. Processing several million
customs entries is no easy task. DHL Express in Ukraine does that every day for its
customers because it acts as a broker on their behalf.

Once thoroughly checked, your shipment information is handed over to the
appropriate customs authority. They work with them to expedite the clearance and
get your goods delivered quickly and efficiently. In the postal logistics market,

Table 3 Analysis of services offered by DHL in Poland and Ukraine

Service for e-commerce DHL in Poland DHL in Ukraine

Track shipment (track and trace) Yes norm Yes norm

Interactive messaging (predict) Yes 3,25 PLN No

Find a service point (Pickup) Yes norm Yes norm

Personal collection at the facility
(click and collect)

Yes norm Yes norm

Comfort and flexibility of
deliveries (last mile)

Yes for an extra charge No

International shipping (cross-
border)

Yes determined
individually

Yes determined
individually

Market platform service
(fulfillment)

Yes for an extra charge Yes for an extra charge

Omnichanel Yes for retail No

eReturn shipment Yes 13 PLN Yes

Cash card pickup or Blik No 8 PLN cash
collection by courier

No cash 12,00 UAH
collection by courier

Internet sale (netlivery) Yes Yes

Common label SSCC (serial
shipping container code)

No No

Supplies management Yes for retail Yes for retail

Source Own work based on [12–14]
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Ukrposhta, the largest state logistics company, is still ranked first. According to the
Ukrainian Association of Direct Marketing, it owns more than 30% of the market.
Over the past 2 years, the company has bought new cars, launched express delivery
and made an interface for integration with online stores.

Unlike a standard package, with a delivery period of three to six days, express
mail promises delivery within 24 or 48 h, and costs of about 20% more. For sellers
and online stores, Ukrposhta also gave an opportunity to manage international
shipments through their personal office, and for their customers—to inspect the
physical goods in the department before paying for them. To streamline the com-
pany’s navigation and improve customer communication, chat boots running on
Facebook, Viber and Telegram platforms are launched [8].

Polish Post and Ukrposht do not perform those services that are offered by DHL
in Poland, for example: comfort and flexibility of deliveries (last mile), market
platform service (fulfillment) and supplies management. In addition, Ukrposht does
not offer the following services: interactive messaging (predict), find a service point
(pickup), personal collection at the facility (click and collect) and omnichannel. The
service—common label SSCC (serial shipping container code) is offered by DHL in
Germany and USA only.

Table 4 Analysis of services offered by Polish post in Poland and Ukrposhta in Ukraine

Service for e-commerce Polish post Ukrposhta

Track shipment (track and trace) Yes norm Yes norm

Interactive messaging (predict) Yes 2,60 PLN No

Find a service point (pickup) Yes norm No

Personal collection at the facility
(click and collect)

Yes norm No

Comfort and flexibility of
deliveries (last mile)

No No

International shipping (cross-
border)

Yes international price
list

Yes international price list

Market platform service
(fulfillment)

No No

Omnichanel Yes for retail No

eReturn shipment Yes 3,70 PLN Yes 6,00 UAH

Cash card pickup or Blik No 2 PLN cash
collection by courier

No cash 10,00 UAH
collection by courier

Internet sale (netlivery) Yes Yes

Common label SSCC (serial
shipping container code)

No No

Supplies management No No

Source Own work based on [11, 16–18]
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7 Conclusions and Future Research

The chain of tomorrow’s deliveries will be more compact, faster and, what is
important, environment friendly and self-implementing. This unprecedented pace of
changes will be driven by several state-of-the-art technologies, which will be
cautiously accepted by the members of the industry in the coming a dozen or so
years. The chain of deliveries currently constitutes a key competitive advantage for
online trading companies. Such companies as Amazon on the European market and
Zalando on the Polish market, which established new industry standards for
innovative logistics in the year 2016, testify about the role of the delivery chain in
the company’s success. In the future, managers and financial teams will be putting
more emphasis on the chain of deliveries and a reduction of costs. Approaches in
the area of innovations are changing; micro-logistics is being introduced in the
company with its impact on profits; macro-logistics is being introduced that has an
impact on the growth of sale and customer loyalty. Those companies that sell on the
Internet will have to evaluate their chains of deliveries and terminate obsolete and
ineffective processes. Examples include everything: starting from the solutions of
enterprise resource planning and electronic communication to forwarding agents
and software for stock forecasting and management. Those IT companies that
provide software focus on the transformation of efficiency, transparency and risk
exposure to ensure advantage. Overall net savings can be measured by reduced data
delays and faster response to changing trends. Retail chains will continue putting
pressure on their suppliers to produce goods that are sold exclusively through their
channels to be able to compete with and become different from such online sellers
as Amazon. For those customers that show loyalty to these sellers, this will require
greater specialization on the part of manufacturers without increasing shipping
costs.

Automation and implementation of new technologies will help logistics enter-
prises ship goods to customers faster, at lower costs and with great precision; at the
same time, however, the demand for warehouse workers will be diminishing. One
of the best ways of achieving a significant reduction of shipping costs may be
re-thinking of the design of the delivery chain as sustainable development. An
expansion of the network of distribution and logistics centers makes it possible to
position key resources closer to customers and shipping destinations. Placing the
centres in adequate locations may reduce indirect shipping routes and zones, and
this will finally contribute to reduced shipping costs and better environment pro-
tection. Owing to the delivery chain modelling, it is possible to find an adequate
delivery chain design for the operator and postal services by experimenting with
various scenarios and thereby reduce shipping costs. Changes in IoT will have a
strong impact on the overall development of the network market (Networks), at the
same time having an influence on solutions in the chain of deliveries. There will be
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an increased demand for comprehensive solutions in the chain of deliveries for
mobile infrastructure networks including light assembly, local deliveries and spare
parts management. At the same time, global level investments will differ as regards
requirements related to the delivery chain, and emerging markets will require new
network infrastructures and mature markets while focusing on an improvement of
the network, thereby having an impact on their solutions as regards the delivery
chain and sustainable development.

Polish Post and Ukrposht do not perform those services that are offered by DHL
in Poland, for example: comfort and flexibility of deliveries (last mile), market
platform service (fulfillment) and supplies management. In addition, Ukrposht does
not offer the following services: interactive messaging (predict), find a service point
(pickup), personal collection at the facility (click and collect) and omnichannel. The
service—common label SSCC (serial shipping container code) is offered by DHL in
Germany and USA only.

These days, logistics operators adapt their supply chains to suppliers and
recipients to help them gain a competitive advantage. They form a SSN with them
that is subject to constant changes. Smart supply chains play a key role in helping
e-commerce companies to obtain the objectives of growth. On the present day
markets, companies pose more and more frequently challenges to their supply
chains on many levels, including flexibility, cost reduction, predictable risk man-
agement and customer service level, which is possible owing to the implementation
of new technologies by logistics operators and also owing to a slow adaptation of
national postal services.

The following research should be undertaken in the field of:

– whether and to what extent the new solutions affect customer service by the
logistics operator?

– what pro-ecological elements influence the choice of a logistics operator in
selected countries?

– whether the introduced elements of environmental policy influence the
improvement of quality?

On the grounds of the analysis of data and the research in e-commerce market
carried out, it can be stated that TSL companies demonstrate a sensitivity to
activities connected with environmental protection, and they take responsibility for
the effects of their negative impact. From the perspective of obtaining a competitive
advantage, logistic operators are based on the creation of a positive image and an
involvement not only as a company but also as its employees in social and
eco-friendly activities. The introduction of ISO 14001 in logistics corporations
resulted in procedural changes and having those subcontractors that realize trans-
port within the framework of the logistic chain replace the means of transport with
new and more eco-friendly means of transport.
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