ZESZYTY NAUKOWE POLITECHNIKI POZNANSKIE]J
Nr 87 Organizacja i Zarzadzanie 2023

*kk

Karolina OLEJNICZAK®, Anna DEBICKA™, Jakub ZIELEWICZ™,
Julia URBANSKA™, Marta SCHAB™, Sylwia NOWAK™

GREEN LOGISTICS IN E-COMMERCE: GOALS
AND CHALLENGES

DOI: 10.21008/j.0239-9415.2023.087.07

Amidst the booming e-commerce industry, the issue of its environmental impact is
increasingly being raised. The fight for green solutions has become a hot topic in the wider
e-commerce industry. The aim of this article is to determine the goals and challenges of green
logistics taking into account the specificity of the e-commerce industry and to formulate con-
clusions for business practice in terms of green solutions. The research method used in this
paper is the literature review, documentary method, the analysis of statistical data and desk
research, analysis of industry reports and analysis of legal acts. The research material con-
sisted of scientific publications, as well as Eurostat statistics, domestic and foreign reports,
and expert opinions of national and international institutions. The obtained data and ex post
results were the basis for own considerations. The results concern the comparison of traditional
trade and e-commerce and their impact on the natural environment, the goals and challenges
facing current green logistics. Next, the possible solutions for business practitioners are
indicated.

Keywords: sustainable development, environment, challenges, e-commerce, green
logistics, traditional trade

1. INTRODUCTION

The growing global problem that arose with the development of civilization, as
well as its impact on the natural environment, more and more often leads to reflection
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on the direction of activities of enterprises, organizations, societies and their constant
growth, both economic and civilizational.

Today, businesses cannot act solely to profit at the expense of the environment,
society, economy, consumers, and workers. There is an unguestionable need not only
for businesses, but also for consumers, to take more ecological measures that have
a much lower impact on the natural environment.

In recent years, companies in the TSL industry introduced many solutions to re-
duce the negative impact of transport on the environment. They introduced, among
others, ecological packaging, parcel lockers, optimizing loading or replacing the fleet
of vehicles with combustion engines for electric ones. All these activities reduce
CO2 emissions to the atmosphere and respond to customers' growing ecological
requirements.

This article presents concepts, activities, and ecological solutions in the area of
e-commerce logistics in line with the need for conscious changes. Numerous
searches inspired the work for ecological solutions by consumers and enterprises,
and the growing interest of societies in logistics based on pro-ecological activities.

The aim of this article is to determine the goals and challenges of current green
logistics taking into account the comparison of traditional trade and e-commerce and
to formulate conclusions for business practice in terms of green solutions. The re-
search method used in this paper is the literature review, documentary method, the
analysis of statistical data and desk research, analysis of industry reports and analysis
of legal acts.

The paper consists of several parts. In the first steps we overview the e-commerce
definitions. Then we present the research material and methods. In the next step we
compare e-commerce and traditional trade. Next, we formulate the goals of green
logistics inherent in e-commerce and contemporary challenges. Finally solutions
proposed for enterprises are presented and possible further directions for the devel-
opment of green logistics are indicated.

2. OVERVIEW OF E-COMMERCE DEFINITIONS

The word e-commerce comes from the English language and means electronic
commerce, which includes both online stores and portals, platforms, forums, groups
and social media (Peatzold, 2010).

The Eurostat Handbook (Eurostat, 2017) provides a variety of explanations on
potential interpretation issues. As an example, reservations used in certain sectors of
the economy (e.g., for accommodation) are treated as “orders”. The manual also
states that orders placed via electronic data interchange (EDI) messages essentially
characterize B2B e-commerce. B2C interactions, on the other hand, usually take the
form of online transactions. It also states that online sales can be made through an
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online store (website, e-commerce exchange), web forms on a website or extranet, or
“app’ through various types of internet access (computer, laptop, mobile phone, etc.).

The definition used by the US Census Bureau (2018) is similar. It adds that
e-commerce may also include sales where the price and terms of sale are negotiated
over the Internet, mobile device (m-commerce), extranet, EDI network, e-mail or
other comparable online systems. As with the OECD and Eurostat definitions, pay-
ments can be made online or offline. Although this approach is a bit broader, it should
be noted that it focuses on the method of initiating a purchase. The form of delivery
and the nature of the product are of secondary importance.

According to Statistics Canada (2016), e-commerce is any sale of goods and ser-
vices, if the order and the commitment to purchase takes place over the Internet.
Payment may be made in a different way. This definition also clarifies that e-com-
merce includes orders placed over the Internet, extranet or EDI, excluding orders
placed by telephone, fax or e-mail.

The Japanese Ministry of Economy, Trade and Industry (METI) (2016) defines
e-commerce in a narrow and broad sense. In the narrow sense, e-commerce are trans-
actions understood as orders issued via computer network systems using Internet
technologies. Contract amounts are recorded in these systems. In a broader sense,
“the Internet” is replaced by “computer network systems”.

In private sector research, the term e-commerce is often not defined in detail at
all. For example, in the DHL study (2017), e-commerce is defined as the shipment
of physical products from the warehouse of the selling company directly to consum-
ers in another country in the form of a package. Definitional ambiguities also appear
in business literature and the media. Depending on the audience, e-commerce refers
to either B2B transactions, e.g., in the context of global value chains, or B2C trans-
actions as retail, not both.

The e-commerce work program of the World Trade Organization (WTO) defines
e-commerce very broadly as “the production, distribution, marketing, sale or supply
of goods and services by electronic means” (WTO, 1998). In terms of trade in ser-
vices, according to the WTO, e-commerce is: the provision of Internet access ser-
vices, the provision of services by electronic means and the use of the Internet as
a service distribution channel, i.e. services are purchased via the Internet, but then
delivered to consumers in a form other than electronic. Of these three types of ser-
vices, only the use of the Internet as a distribution channel would fall under today’s
OECD definition. The other two options would only be covered to the extent that
these services were procured over a computer network.

Due to the complexity of the issue, in particular from a trade policy perspective,
the term “digital commerce” has been used more and more in recent years. Digital
commerce includes digital transactions of goods and services that can be delivered
both digitally and physically (Lopez Gonzalez & Jouanjean, 2017). This definition
covers e-commerce transactions as defined by the OECD, but also several distinct
types of cross-border transactions such as digitally provided services, regardless of
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how they are ordered. This categorization of digital trade is currently used for statis-

tical purposes by the international community (OECD, 2017) and also to measure

the contribution of digital transformation to gross domestic product (GDP).

As a result, e-commerce is just one element of a broader topic. In the discussion
of cross-border trade policy, the term e-commerce is often used in line with the more
comprehensive understanding of the WTO. When it comes to measuring trade, the
use of the term usually follows the OECD definition and generally focuses on the
procurement process.

There are six types of e-commerce:

1) B2B (business to business) — includes any electronic transfer of products or ser-
vices between companies. This is the approach used by manufacturers, distribu-
tors and traditional wholesalers.

2) B2C (business to consumer) — trade in partnership between companies and end
customers, e-commerce shopping section where conventional retailing usually
takes place. Partnership styles can be more or less complex, repetitive or sporadic.

3) C2C (customer to customer) — involves the trading of goods or services by elec-
tronic means between customers. The exchange is most often done by a third
party offering an online trading forum.

4) C2B (consumer to business) — inverted normal context of the exchange of goods.
An e-commerce method widely used in crowdsourcing companies that target cer-
tain types of services or items and individuals sell their services or products, e.g.,
places where artists ask for several logo designs, only one of which is selected
and purchased.

5) B2A/B2G (business to administration/government) — covers all online transac-
tions between businesses and the government. This is a range of diverse pro-
grams, especially in the areas of taxation, healthcare, legal documentation, regis-
tries, etc. These areas have been greatly expanded in recent years with e-govern-
ment spending.

6) C2A/C2G (consumer to administration/government) — covers all electronic pur-
chases between governments and individuals. The most important applications
are e.g., education — disseminating information, distance learning; social security —
distributing information, making payments; taxes — filing tax returns, payments,
etc. (Jainetal., 2021; Zhang et al., 2017).

However, the listed types of e-commerce do not exhaust the list of existing part-
nerships. Due to the dynamic development of e-commerce, we can distinguish new
types (Fig. 1), among them:

— B2M - (business to manager) — unlike the other types, the target group is the
company or the product seller instead of the final consumer (He et al., 2018).

— B2E — (business to employees) — includes the use of the network to provide em-
ployees with information about products or services (Payton, 2003).
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Fig. 1. Types of models in e-commerce (own elaboration based on He et al., 2018;
Payton 2003; Zhang et al., 2017)

Every product can be sold through e-commerce, from food, toys, and clothes, to
cars and raw materials. If the product cannot be ordered over the Internet, companies
limit themselves by presenting offers on the website and further contact with the
customer.

3. RESEARCH MATERIAL AND METHODS

The research problem and the adopted research goal required the use of different
research methods. This study uses the literature review, the documentary method,
the analysis of statistical data and desk research, analysis of industry reports and
analysis of legal acts. The research material consisted of scientific publications, as
well as Eurostat statistics, domestic and foreign reports, and expert opinions of na-
tional and international institutions. The obtained data and ex post results were the
basis for own considerations.

The results obtained, though not based on quantitative predictions, can be a start-
ing point for future scientific discussion. They can also be used in business practice,
in particular by management boards of trade, transport, and logistics companies. Our
considerations are also intended to provide information to enterprises that have to
make certain decisions well in advance in order to adapt better for upcoming
changes. These considerations are also intended to provide certain recommendations
regarding the research problem.
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4. COMPARATIVE ANALYSIS OF E-COMMERCE
AND TRADITIONAL TRADE

The dynamic development of the Internet and modern technologies has signifi-
cantly influenced the development of e-commerce worldwide. The pandemic and the
temporary closure of brick-and-mortar stores intensified the rapidly growing e-com-
merce industry. Online shopping, as opposed to traditional commerce, is inextricably
linked with delivery to the end customer (Antonowicz, 2016). Along with the popu-
larisation of e-commerce, the requirements of consumers are also growing, including
those related to limiting the impact on the natural environment. The question arises,
how does e-commerce affect the natural environment. Reflecting on this topic, one
can see piles of plastic and foil packaging that quickly turn into waste that is unfa-
vourable to the environment. Many people see non-ecological solutions in the use of
fossil fuels that increase the emissions of exhaust gases into the atmosphere during
transport. In reality, however, e-commerce differs significantly from the expecta-
tions of a potential customer (Kawa, 2014).

The e-commerce sales model is much more favourable regarding savings and
emissions to the atmosphere in terms of transport than in traditional trade (Escursell
et al., 2021). Combining parcel deliveries maximizes the number of goods trans-
ported within the city, thus reducing transport emissions and ensuring more efficient
distribution (Prologis, 2019). The comparative analysis between e-commerce and
traditional trade is presented below (Fig. 2).

Legacy In-Store E-commerce

Retail centers

(EEEDTEY

1 *—@

Multiple customer trips Single delivery route

Last Touch®

i

il

o ® S fillF

Fig. 2. Comparison of e-commerce and traditional trade (Prologis, 2019)
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An environmental analysis of Internet shopping in the United States conducted
by the Center for Transportation and Logistics (MIT) (Weideli, Cheikhrouhou, 2013)
in terms of carbon footprint proves that e-commerce produces significantly less car-
bon dioxide than traditional commerce. The study considered the impact of factors
such as packaging, last-twist transport, delivery to the customer, and the operation
of physical stores and the data centre, comparing e-commerce with traditional com-
merce. Consolidating the flow of goods into an optimized network for e-commerce
provides a much smaller carbon footprint than traditional commerce. This means that
e-commerce is more sustainable than point-of-sale in this sense.

CO2 production in the case of stationary shopping is several times higher than in
the case of e-commerce. A consumer ordering a product via the Internet does not have
to visit the store thus, it reduces the emission of exhaust gases into the atmosphere. In
e-commerce, individual orders are combined with orders from other customers and
delivered along the same route. This delivery method is much more efficient than
individual trips to a stationary store, often several times (Prologis, 2019). A compar-
ison of the amount of carbon dioxide emissions depending on the trading model is
presented in Fig. 3.
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Fig. 3. Comparison of carbon dioxide emissions depending on the trading model
(Prologis, 2019)
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In e-commerce, however, we deal with much more packaging than in the case of
stationary trade. It accounts for more than 50% of the total carbon dioxide emissions
released into the atmosphere due to e-commerce. However, compared to the carbon
footprint of traditional transport, this value is 25% lower. It is estimated that by pur-
chasing online, retail trade reduces its overall negative impact on the environment
by approximately 15% while supporting sustainable operations. By replacing trips
to stationery stores, home deliveries or a parcel locker, help reduce carbon dioxide
emissions into the atmosphere, even considering additional packaging or a higher
return rate (Prologis, 2019).

To sum up, e-commerce is a branch of the economy that offers great opportunities
for both sellers and buyers, but it is directly related to transport logistics, without
which the ordered goods would not be able to reach customers (Gay, Hembrooke,
2004). A study by the Center for Transportation and Logistics in the United States
(Weideli, Cheikhrouhou 2013) shows that e-commerce, in terms of ecology, has
a significant advantage over traditional commerce in many respects. However, some
aspects of e-commerce have a negative impact on the environment due to their growing
importance in the general exchange of goods. These are factors related to non-eco-
logical packaging and transport to the customer. In order to reduce the negative im-
pact of e-commerce on the environment, the TSL industry started working to intro-
duce ecological solutions. Scheduling deliveries, warehousing goods, and limiting
returns are e-commerce processes that still need to be optimized to increase environ-
mental protection through, for example, reducing carbon dioxide emissions as much
as possible. The next chapter is devoted to explaining the goals and challenges of
green logistics.

4. GREEN LOGISTICS

4.1. Goals of green logistics

The so-called green logistics includes pro-ecological solutions and solutions re-
ducing CO2 emissions. Green logistics as an area of activities covers all efforts to
minimize the negative impact of logistics activities on the natural environment
(Hammond, 2001). The SARS-CoV-2 pandemic, which since 2019 has strongly
marked the position of electronic commerce on global markets, also contributed to
the increase in the popularity of pro-ecological solutions (Jinru et al., 2022).

There are many green logistics goals for which it is increasingly used in enter-
prises, but the most important include:

(1) Reducing the negative environmental impact in logistics processes. It is re-
lated to shaping and protecting the natural environment in the processes undertaken
in a way that benefits both the economy and society. This applies to those logistic
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principles that are synonymous with maintaining sustainable development. Sustain-
able development is a concept that focuses on economic progress but in a way that
is the least harmful to natural resources as possible. At the same time, activities under
green logistics should be tantamount to lowering operating costs, which should posi-
tively impact the increase in profits in a logistics, distribution, or transport company
(Witkowski, Pisarek 2017, United Nations, 2015).

(2) Analysing the current supply chain with respect to ecological principles. Re-
designing or adapting such a supply chain should enable activities such as reducing
water and soil pollution and noise emissions. A fundamental goal of green logistics
is the use of available resources in a rational and environmentally sound manner
(Krzywda, 2012).

(3) Reducing the environmental burden by changing the method of selecting the
means of transport, reducing the amount of waste generated, or supporting recycling
in the products and packaging used.

(4) Calculating and analysing the carbon footprint generated by the organization
during the execution of the supply chain and all logistic activities. Operators must
use the PN-EN 16258: 2013 standard “Methodology for the calculation and declara-
tion of energy consumption and GHG emissions of transport services (freight and
passengers)” or its equivalents that define the methodology for measuring the pollu-
tants generated. The results of this measurement are the basis for introducing actions
that aim to reduce the carbon footprint. Among the gases, the emissions, in addition
to CO2, are also methane and nitrogen dioxide. Forecasts say that by 2050 the volume
of freight transport may increase by about threefold, which means that measures to
eliminate air pollution must be taken as soon as possible.

(5) Selecting suppliers who also use ecological solutions. By acting together and
encouraging good practice, achieving the goal of caring for the environment that
people benefit from together is more accessible.

The indicated goals require a number of changes in the business. It is worth empha-
sizing that the need for changes is noticed not only by enterprises but also by more
aware consumers who, by influencing the former, contribute to the development of
logistics in a more sustainable and ecological direction.

4.2. Challenges of green logistics

Introducing the principles of green logistics in enterprises is not easy, as it is as-
sociated with many paradoxes and challenges (Cudzito, 2020). First, introducing
new solutions in logistics processes, warehousing, changing infrastructure, or auto-
mating processes initially requires investing significant financial contributions,
which enterprises are unwilling to do. Using low margins by competitors does not
help generate additional funds for further investments. The widespread use of fossil
fuels has no rational alternatives in many countries (Axsen et al., 2020; Brand et al.,
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2021), although there are options that are more beneficial to the environment, such
as biofuels. However, for financial or ergonomic reasons, implementing them on
a larger scale is not profitable yet. The use of electric vehicles will also not work
currently in this industry because of the very high costs.

When using green logistics, many entrepreneurs also indicate external factors that
are not dependent on them, such as traffic jams or bottlenecks. The infrastructure
used very often does not favour ecological solutions. These are, for example, selected
hours for reloading.

The biggest paradox is that the customer in the e-commerce industry, is both the
driving factor and the enemy of green logistics. At the same time, consumers are
increasingly more ecologically aware and notice such wastage in enterprises as using
foil packaging, attaching paper return forms, packing small products into large pack-
ages, or sending parcels in batches from the same place. In addition, in the eyes of
conscious customers, companies that care about green logistics are gaining more and
more recognition, which may soon lead to the creation of a competitive advantage
in the industry.

On the other hand, even informed customers do not always want to pay for the
company's ecological activities (more expensive deliveries to collection points, eco-
logical packaging of products at shipment) and would prefer to pass these costs on
to the supplier and producer. At the same time, customers who choose to buy in the
e-commerce industry most often expect express delivery, even within 24 hours after
placing the order, preferably at the price of the purchased products. Time is a key
factor for consumers, and they are unaware of how complex the supply chain is from
placing an online order to receiving it. Given such requirements, planning “green
routes” and managing a fleet of vehicles is extremely difficult and is nowadays
a huge challenge for companies in the logistics industry.

A related problem is also the last mile, which adversely affects the increase in
urban traffic, which is filled with delivery vans from courier companies. These com-
panies, responsible for the last part of the supply chain, i.e., delivery to the end cus-
tomer, generate enormous air pollution, primarily within cities. In the next 10 years,
the situation may look even worse, as the emission of pollutants by courier compa-
nies in the world's largest cities may increase by approximately 30% (Tsemekidi,
Tzeiranaki et al., 2023).

Another problem faced by logistics are the so-called empty runs. According to
Eurostat (EUROSTAT, 2021), in 2020, about 20% of the transport in the European
Union was empty trucks, which thus covered about 35 billion unnecessary kilome-
tres. Here, digital data analysis can be useful to identify common points during
transport or cooperation programs that enable sharing of transport through infor-
mation about common transport points. Due to this, it is possible to eliminate fuel
consumption and the number of delivery vehicles in use, which positively affects
CO2 emissions. It is extremely important as the forecasts say that extra-urban road
transport in 2050 will achieve an increase of 0.2 billion tons of CO2 emissions. Cur-
rently, this emission is high and amounts to 1.5 billion tons.
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Among the problems of green logistics is the policy issue, which includes re-
guirements and regulations. They may be concerned about the lack of harmonization
between European countries, which adversely affects the unification of the principles
of introducing green logistics.

One of the main challenges facing e-commerce is also giving up non-recyclable
packaging, such as plastic or foil. Apart from the European Parliament’s guidelines
(Directive (EU) 2019/904) on the ban on single-use plastics, an important aspect is
also changing preferences and increasing customer awareness. The Loyalty360 study
(Brohaugh, 2015) found that 73% of US consumers refused to buy a product they
believed had a negative impact on the environment. Consumers expected ecological
responsibility on the part of distributors and more and more often chosen eco-deliv-
ery, even if it involved additional costs (NielsenlQ, 2019).

Taking into account the reports on corporate social responsibility (CSR) and ethics
in e-business made by the Chamber of Electronic Economy in Warsaw (Izba Gospo-
darki Elektronicznej, 2021), more than half of consumers, when choosing an online
store, consider whether a given enterprise follows the principles of sustainable de-
velopment. According to research, e-consumers are more likely to buy in an online
store that minimizes its negative impact on the natural environment. As many as 71%
of Poles buying online declare that they note whether the parcel they receive is
packed in an ecological manner, and 49% of respondents would pay extra for such
a solution. It is an aspect that makes the company more competitive in the market.

5. SUMMARY AND CONCLUSIONS

Nowadays, enterprises place great emphasis on reducing the negative impact on
the environment. Compliance with environmental protection requirements imposed
by, among others, the European Union is no longer just an unpleasant obligation but
one of the key aspects of competitive advantage on the market. In addition, the EU
introduced the obligation to report on the implementation of sustainable develop-
ment principles in enterprises (Directive 2013/34/EU and Directive of the European
Parliament and of the Council 2014/95/EU amending the directive 2013/34/) regard-
ing disclosure of non-financial information and information on diversity by some
large units and groups.

On the other hand, consumers are not only more willing to use but increasingly
require companies to use environmentally friendly solutions. In order to meet their
expectations, the TSL industry dynamically develops green solutions. Research
shows that the impact of e-commerce on the environment is much less harmful in
terms of fossil fuel emissions into the atmosphere than traditional trade. However,
e-commerce generates vast amounts of foil packaging, thus negatively affecting the
industry’s perception in terms of ecology. That is why it is so important to introduce
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modern, ecological solutions, such as parcel lockers, electronic fleets of vehicles, or
drones in terms of deliveries to the customer.

The e-commerce industry has a number of solutions that replace foil or plastic
with ecological solutions such as cardboard boxes, paper, or plant packaging. The
change of packaging to ecological alternatives is not only a trend dictated by the
current fashion. It is also a serious investment in a better natural environment condition,
which can pay off in the form of significant profits for a given company (Hnatyszyk,
Paszek, 2021). Ecological e-commerce packaging finds the perfect compromise be-
tween the excellent quality of the material used and the reduction of harmfulness to
the ecosystem. These solutions are also dictated by the green logistics policies
(GLP), which aim to progress green logistics, promote green growth, and implement
sustainable development (Zhang et al., 2020).

The environmental impact of last mile logistics also significantly impacts e-com-
merce. The end of the supply chain is the most problematic and costly part of transport,
thus being a powerful source of carbon dioxide emissions into the atmosphere. One
of the key trends is the increase in the use of parcel machines. They turned out to be
a convenient, flexible, and safe alternative to traditional courier deliveries to the
door. Compared to door-to-door deliveries, parcel lockers significantly reduce CO2
emissions in urban areas by almost 66%. Along with the development of parcel ma-
chines during the pandemic, companies in the TSL industry began investing in a fleet
of electric vehicles, reducing both fuel-related costs and the negative environmental
impact of fossil fuels (Smyk, 2020).

Transport companies looking for ecological solutions that improve transport to
the customer are focused on optimizing the loading of cars. Many trucks are not
loaded efficiently. This results in wasted kilometres travelled, a waste of money, and
additional CO2 emissions. To reduce the number of empty vehicles on the road,
drivers can use freight exchanges and take additional orders for the return journey.
Such ecological logistics facilities are developing increasingly, enabling companies
to share transport and packaging, reducing the number of empty journeys (Mar-
czewski, 2019).

Courier services are one of the fastest-growing areas of freight transport (Pyza,
Jachimowski, 2015). Therefore, it is advisable to look for newer and newer solutions
both by owners of logistics companies and by owners of online stores. In recent
times, trends in logistics can also be observed, such as increased environmental
awareness, waste flow management (Seroka-Stolka, Ociepa-Kubicka 2019, Sos-
nowski, Cyplik, 2022), product personalization, or the development of technology
that reduces the negative effects on the environment (Strandhagen et al., 2017,
Tobola, 2022).

Acrtificial intelligence is the fastest growing technology in the world (Ro6za-
nowski, 2007). Artificial intelligence, in particular machine learning, can help sellers
accurately forecast demand for various products (Lingam, 2018) and better monitor
demand and replenishment time to prevent, for example, wasting resources. Artifi-
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cial intelligence is also used in the e-commerce warehouse (Zhang, 2021). It in-
creases the productivity of the processes taking place there, especially in combina-
tion with the Warehouse Management System (WMS) that manages inventories
more efficiently and allocates goods in the warehouse based on various important
factors and dependencies, such as the appropriate room temperature, affecting prod-
uct shelf life. Artificial intelligence also helps to develop appropriate route optimi-
zation to reduce the carbon footprint.

Another technological innovation that is currently being researched are drones,
i.e., unmanned aerial vehicles that are controlled or autonomously flying. They can
be used for the transport of light consignments. Drones would deliver last mile lo-
gistics in highly urbanized or inaccessible areas, i.e., at the stage generating the most
pollution. The food sector also considers the possibility of using them to service the
last mile — e.qg., delivery of take-away meals prepared by restaurants or delivery of
catering to the customer's door, as well as delivery of food products purchased online
(Giones, Brem, 2017).

Predictive Analytics is an area that has grown in importance in recent times. It
includes forecasting trends, phenomena, consumer behaviour, and anomalies based
on data from past activities and company results. This type of implementation allows
for the accurate allocation of resources and investments in the enterprise. Thanks to
predictive analysis, various systems can analyse data, draw conclusions based on it
and accurately forecast future sales results (Usmani, 2017). For example, building
forecasts based on observations to reduce empty cargo spaces (Viellechner, 2022)
or optimize cargo transport to reduce the carbon footprint.

Taking into account the results of our considerations, further development to-
wards green logistics is a necessity and the only right path. To make it possible, it
seems that also educational and development activities on the part of enterprises,
consumers and policy makers are needed.
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Streszczenie

W dobie dynamicznie rozwijajacej si¢ branzy e-commerce coraz czg¢sciej podnoszona jest
kwestia jej wptywu na $rodowisko. Dzi$ przedsigbiorstwa nie moga dziala¢ wytacznie dla
zysku kosztem $rodowiska, spoleczefistwa, gospodarki, konsumentéw i pracownikow. Wsrod
przedsigbiorstw i konsumentéw mozna zauwazy¢ niewatpliwa potrzebe podejmowania ekolo-
gicznych dziatan, ktére maja znacznie mniejszy wptyw na srodowisko naturalne. Z tego po-
wodu walka o ekologiczne rozwigzania stala si¢ goracym tematem w szeroko rozumianej
branzy e-commerce. Artykut poswigcony jest okresleniu celow i wyzwan zielonej logistyki
z uwzglednieniem specyfiki branzy e-commerce. Sformutowano w nim wnioski dla praktyki
biznesowej w zakresie ,,zielonych” rozwigzan. Zastosowang metoda badawczg jest przeglad
literatury, metoda dokumentacyjna, analiza danych statystycznych i desk research, analiza
raportéw branzowych i aktow prawnych. Materiat badawczy stanowity publikacje naukowe,
statystyki Eurostatu, raporty krajowe i zagraniczne, a takze ekspertyzy instytucji krajowych
i miedzynarodowych. Uzyskane dane oraz wyniki ex post byly podstawa do sformulowania
wlasnych rozwazan. Zaprezentowane w artykule wyniki dotycza celow i wyzwan stojacych
przed wspotczesna ,,zielong” logistyka. W artykule wskazano tez mozliwe rozwigzania dla
praktykow biznesu.

Stowa kluczowe: zroéwnowazony rozwoj, sSrodowisko, wyzwania, e-commerce, zie-
lona logistyka, handel tradycyjny
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