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The article is devoted to studying the ecological impact of e-commerce on the environment and the theoretical
aspect of setting and applying sustainable development goals in this sector. As part of the work, an analysis of
the growing trend of digital business model research was carried out, considering the three main goals of
sustainable development. The relevance of the research is due to the rapid changes in the world, which must
be responded to to provide for future generations. Such research methods were used as abstraction, synthesis,
empirical research methods, the Scopus information platform's resource base, comparison method, graphic
interpretation, and the VosViewer program. The article considered the main opinions of scientists regarding
electronic commerce. A bibliographic analysis from the Scopus scientometric database is shown. The
relationship between «e-commerce» and «sustainable development» was investigated. The dependence of
Internet users over time on social network users from 2012 to 2022 was shown. This dependence was shown
in the context of the growth of digital sales, which reflects trends in e-commerce, where the parallel
development of Internet users and social networks took place. According to the graph, the equation of direct
dependence is given and the coefficient of multiple determination - R? is determined. In addition, it is
determined to increase sales of goods worldwide with ecological delivery and ecological packaging. The
implementation of environmentally friendly packaging and delivery not only contributes to the preservation of
the environment, but also positively affects the image of the company, making it more attractive to customers
who support sustainability and environmental responsibility. It also showed shoppers' appreciation of green
alternatives for e-commerce packaging and found that people are willing to pay more for green shipping. The
results of the study allow company managers and buyers to adhere to the goals of sustainable development.
Keywords: e-commerce, sustainable development, online shopping, digitization, digital transformation,
ecological packaging and delivery.

EKOJIOTTYHHUH CJILJI EJJEKTPOHHOI KOMEPIIi BCYYACHHUX YMOBAX
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CrarTs MpUCBSYCHA BUBYCHHIO CKOJIOTIYHOIO BIUIMBY CJICKTPOHHOI KOMEpIii Ha HAaBKOJIMIIHE CEPEIOBHILE, a TaKOX
JOCTIHDKCHHIO TEOPETUYHHX aCIeKiB BCTAHOBJICHHS Ta 3aCTOCYBaHHSA ITiJICH CTANOTO PO3BUTKY B CEKTOPI €IEKTPOHHOL
KoMmepiii. B pamkax poGoTHM TpoBeOeHO aHaji3 3pOCTAl¥0i TEHACHINI MOCTiKEHb HUPPOBUX Oi3HEecC-Mojered 3
ypaxyBaHHSIM TpPbOX OCHOBHHX IIJIEH CTaJOro pPO3BUTKY. AKTYaJIbHICTh IPOBEACHHS IOCITIHKEHHS OOyMOBJICHA
HIBUAKAMH 3MiHAMH Y CBITi, Ha sIKi HEOOXIZHO pearyBaT Juisi 3a0e3NeUeHHs] MaiiOyTHROIO MOKOMIHHS. Bukopucrano
TaKi METOJM NOCIIPKEHHS SIK abcTparyBaHHs, CHHTE3, eMIIPHYHI METOIH OCIIIDKEHHS, pecypcHy 0a3y iHdopmMariitHol
wiaTGopmMu Scopus, METOJ1 MOPiBHSHHS, rpadivHOl IHTepIpeTalii, a Tako)K BUKOpUCTaHO IporpaMmy VosViewer. B crarti
OyJI0 PO3MISHYTO OCHOBHI JyMKH HAyKOBIIIB CTOCOBHO eJeKTpoHHOI komepiii. [Tokazano 0ibmiorpadiunuii anam3 3
HayKoMeTpu4HOI 6a3u qanux Scopus. Byio nocmimkeHo B3aeMo3B’ 130K «e-commerce» and «sustainable development».
Byi0 nokazaHo 3anexHicTh KOpUCTyBaviB [HTEpHETY B yaci BiJi KOPUCTYBadiB COLiaIbHUX Mepex y 4yaci 3 2012 mo 2022
poku. Ll 3anexxHicTs Oyina mokazaHa B KOHTEKCTI 3pOCTaHHS IU(POBHX IMPOJAAXIB, 110 B CBOIO 4Yepry BigoOpaxae
TEHJICHIIII B €JIEKTPOHHII KoMeplii, ae BinOyBaBcsl MapaielbHAN PO3BUTOK KOPHCTYBadiB IHTEpHETY Ta COLIabHUX
Mepex. 3riHo TpadiKy HaBeIeHO PIBHSIHHS MPSAMOI 3aJICKHOCTI Ta BU3HAYCHO KOoe(]ilieHT MHOKHHHOI JeTepMiHaIlii -
R2, OxkpiM [HOTO, BH3HAYCHO IIiJBUIICHHSI MPONAXiB TOBapiB MO BCHOMY CBITY, 3 €KOJOTIYHOIO IOCTaBKOIO Ta
SKOJIOTIYHOIO YMaKOBKOI. BIpOBa/KEHHS €KOJOTIYHO YHMCTOI YNMAKOBKHM Ta JOCTABKU HE JIHIIE CIPHSAE 30epeKESHHIO
HaBKOJMIITHHOTO CEPEIOBHUIIIA, a i TO3UTUBHO BILIMBAE HA IMiK KOMITaHil, poOIIsTuu 11 O1ITBII TPUBAaOIUBOIO IS KITI€HTIB,
AKI TMIATPAMYIOTH CTaNiCTh Ta €KOJIOTIYHY BiANOBiZaimbHICTH. Takoxk, OyJ0 TOKa3aHO OILIHKY EKOJOTIYHO YHCTHX
AIBTEPHATHUB JUTS YIIAKOBKU JJIS €IEKTPOHHOT KOMEPIIii cepe] MOKYIIIIB i BU3HAUEHO, 110 JFOAH TOTOBI IUTATUTH O1IbIIIe
3a eKOJIOTiUHY JOCTaBKy. Pe3ynbTaTH JOCIIIDKEHHS HO3BOJIAIOTH KEPIBHUKAM KOMIIAHIH Ta MOKYILSIM AOTPUMYBATHC S
IJIeH CTaJI0ro PO3BUTKY.

Kiaw4oBi ciaoBa: elekTpoHHa KOMEpINs, CTalduii PO3BUTOK, IHTCPHET-MaraswHu, LUQpoBi3alisa, uuhposa
TpaHcdopMallisi, €KOJIOTiYHA YIIaKOBKa Ta IOCTaBKa.
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INTRODUCTION

In today's world, the impact of technology on the environment is becoming more and more obvious and significant.
Digital transformation, which transforms all spheres of life, including the economy, education, medicine and others, not
only has a significant impact on the way we live and work, but also creates new challenges for the conservation of natural
resources and the preservation of ecological balance.

The term «ecological footprint of e-commerce and digital transformation» reflects the impact of digital technologies
on the environment, including both positive and negative aspects. On the one hand, digital innovation can contribute to
optimizing the use of resources, reducing emissions, and improving the efficiency of production and consumption. On
the other hand, they can lead to increased energy consumption, waste production and other negative consequences for the
environment.

Understanding and studying the ecological footprint of e-commerce is essential to the development of a sustainable
society that balances technological progress and environmental protection. This paper will explore various aspects of this
issue, including the impact of digital transformation on resource use, waste management, and other environmental
challenges of today. This topic is relevant and not fully researched.

LITERATURE REVIEW

In the 1950s and 1960s, the term «electronic commerce» appeared, when programs on the «Mainframe» began to be
developed. In 1960, the first transport ticket sales system appeared - SABER. In those years, they began to create
prototypes of e-commerce systems to automate business processes. The terms «e-business» and «e-commerce» appeared
in the United States in the 1980s due to the development of the global information economy. The emergence of the Internet
contributed to the rapid development of electronic commaodity-money relations.

Ukraine did not have a definition of «e-commerce» until 2015. Law No. 675-VI1II of 2015 introduced the definition
and general principles of the functioning of electronic commerce, the rights and obligations of participants, the procedure
for conducting electronic transactions and resolving disputes [1].

The question of the functioning of e-commerce is being actively studied by scientists all over the world, including in
Ukraine. Various aspects of the use of Internet technologies in Ukraine were studied by several authors.

Schieferdecker, 1. studied the legal aspect, while Shlapak A., Yatsenko O., lvashchenko O., Zarytska N., Osadchuk
V., Dagli A., Dogan S.O. focused on legal principles and measures to improve e-commerce [2, 3, 4]. Problems and
prospects of the development of international electronic trade in Ukraine were considered by Tovkun L., Perepelytsia M.,
Maryniv N., Ovcharenko A. [5].

While studying various aspects of the theory and practice of e-commerce application, it is important to note that
businesses and enterprises pay a lot of attention to this issue. In particular, in the work of foreign author such as Dyma,
0., it is emphasized that "electronic commerce" is any form of business process that takes place electronically using
Internet technologies [6].

Among Ukrainian researchers Kushnirenko O., Gakhovich N. considered a special mechanism for recovery,
reconstruction and modernization of Ukraine, aimed at the transition to a "green", digital and inclusive economy that
meets EU standards [7]. S. Vorobyov and Yu. Zaitsev studied the peculiarities of legal protection of the honor, dignity
and business reputation of environmentalists in the context of the digital development of society [8]. V. Moroz and O.
Kozhuhar described the processes and methods of decision-making in digital organizations and institutions, as well as
ways of coordinating and controlling the activities of personnel and the use of resources in order to achieve certain goals
[9]. S. Vorobyov analyzed the theoretical, methodological and organizational foundations of the functioning of digital
information and communication infrastructures in the field of ecology, nature protection and nature management, as well
as considered the experience of functioning of digital enterprises in this field [10].

The origins of the scientific study of the reproduction of the goals of sustainable development in electronic commerce
are embodied in a few scientific works. By analyzing the Scopus database, modern scholars who have entered the era of
rapid development of digital technologies and shown their views to the world have been highlighted, such as Chen Mo,
Bashir Rabia [11], who research the evolution process of multi-channel retailing, as well as the performance of the
connection channels of physical stores and caused changes in the urban areas and retail sector. Di Yuna, Zhi Ruixin, Song
Huaixi, Zhang Lu [12] show that human capital and NTI potential are more sensitive to the digital trade of middle-income
countries than to the effects of high-income countries, and the contribution of the population in middle-income countries
is more pronounced. Pradap Aneesh, Alisherova Zokhidabonu [13] show various factors associated with the use of green
logistics for the e-commerce industry, which provides home delivery across the country in the shortest possible time.

Despite the multitude of the above-mentioned works, and scientific works and international reports, we note that
although the issue of electronic commerce is widely covered in modern literature, the issue of sustainable development
goals remains insufficiently researched in global practice, so further research is needed.

Modern bibliometric analysis methods from the Scopus scientometric database were used for a clearer analysis of the
used terms and determination of the intersection of research fields. The relationship between «e-commerce» and
«sustainable development» was investigated. Figure 1 shows the number of articles, which is small but is only increasing
every year, indicating that the research field is at an early stage of development, although the first article was registered
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in 2000. The total number of articles in the Scopus database that mention the relationship between «e-commerce» and
«sustainable development» was 632 (118 for 2022, 50 publications for 2024).
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Fig.1. The trend of academic publications in the field of e-commerce with sustainable development goals
Source: compiled by author formed on the Scopus database

The number of publications fluctuated over the course of 20 years, even from zero papers to an incredible 10 papers
in 2014. This topic has not been popular among academics, but since 2016 there has certainly been an increase in attention.
Based on the results, it is possible to predict the appearance of a series of new publications in periodicals.

The distribution of documents by subject areas (Fig. 2) varies significantly according to all major areas, such as
Engineering, Business, Management and Accounting, Computer Science, Mathematics, Economics, Economics and
Finance, Energy, etc.
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Fig. 2. Separation of documents on e-commerce with sustainable development goals by areas
Source: complied by the author formed on the Scopus database
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Figure 3 shows the results of data processing in the VOSviewer software.
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Fig. 3. Network visualization of the most used terms articles of e-commerce with sustainable development goals
Source: complied by the author formed on VOSViewer v.1.6.16 using a sample of 74 articles from Scopus Database

The size of the circles reflects the density of the terms used. An overlay visualization, network visualization, and
density visualization were done for all terms using VOSviewer. Related terms are «e-commerce», «sustainability»,
«international trade», «logistics packaging», «environmental impact», «online shopping».

METHODOLOGY AND RESEARCH METHODS

The article is based on the works of domestic and foreign scientists, entrepreneurs, speakers and businessmen who
deal with e-commerce issues. For a detailed study of the existing theoretical base, theoretical methods were used:
abstraction and synthesis. Empirical methods were used to process the received information: description and
observation. The resource base of the Scopus information platform was used to collect information and analyze it. A
comparison method was used to highlight the goals of sustainable development. With the help of graphs, charts, as well
as VosViewer, data was presented.

The purpose of the research is:

e  conducting a bibliometric analysis of sustainable development in electronic commerce;

e  consideration of the combination of sustainable development and digital transformation;

e identification of problems and proposed measures to solve them in electronic commerce from a social and
environmental point of view;

e  formulation of conclusions in accordance with the research topic.

RESULTS

Implementation of the concept of sustainable development involves solving the complex challenges of the modern
world, in particular, ensuring economic growth, social justice and environmental sustainability.

Digital transformation, in turn, reflects a modern development paradigm aimed at using digital technologies to change
and improve all aspects of life and activity.

The combination of sustainable development and digital transformation creates a powerful innovative synergistic
effect that can accelerate the achievement of sustainable development goals and contribute to the creation of a fairer, more
efficient and environmentally sustainable society.

Like other UN member countries, Ukraine has also joined the process of ensuring sustainable development, but it is
still at an initial stage. Today, the country is in an economic crisis, therefore, during the formation of economic policy,
the principles of sustainable development should be implemented at all levels.

Among the 17 Sustainable Development Goals (SDGs), 3 SDGs were focused on, which most correspond to the
problem of studying the ecological footprint of e-commerce (Fig. 4).
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SDG 8: Decent employment and economic
growth

SDG 12: Responsible consumption and
production

research challenge

SDG 2: End hunger, achieve food security,
improve food systems and promote sustainable
rural development

3 SDGs that are most relevant to the e-commerce environmental footprint

Fig. 4. SDGs that are most relevant to the e-commerce environmental footprint research challenge
Source: developed by the author

According to SDG 8, digital technologies create new opportunities for the creation of quality jobs and the development
of innovative sectors of the economy.

According to SDG 12, digital innovations contribute to the creation of more efficient and sustainable processes of
production and consumption, reducing waste and negative impact on the environment, using eco-packaging.

In SDG 2, digital market platforms can provide villagers with access to a wide range of buyers and improve their
ability to sell their products, contributing to their income and improving their lives.

9 companies from the Opendatabot rating reduced the number of employees in 2023. Among them are «UKkrposhta»,
which cut 35% of the staff, «Silpo» (-18.1%). The companies explained the reduction by optimization of business
processes, digitization and automation of manual operations. Digital technologies also helped to create remote digital
places, reducing the cost of renting premises, minimizing the paper circulation of documents, switching to electronic
programs [14].

The latest e-commerce patterns, exacerbated by the COVID-19 pandemic, are showing significant changes in the
behavior of online customers.

The number of Internet users has more than doubled over the past 10 years — from 2,18 billion at the beginning of
2012 to 4,95 billion at the beginning of 2022. Namely, in 2022, the number of Internet users increased by 192 million
people, and the annual growth in 2021 was only 4%.

Also, the audience of social networks grew by 10.1%. Growth rates between 2021 and 2022 remain higher than pre-
pandemic levels. A large number of online sales are made through social networks, which either sell goods/services on
their pages or through advertising in them from online stores [15].

Figure 5 shows the dependence of Internet users over time on Social media users over time. The R? coefficient shows
the reliability and is within the permissible limits.

56



Bicnux Cym[Y. Cepisn «Exonomixa», 2024 ISSN 1817-9215 (print)
1817-9290 (on-line)

4.5 y=1.0997x - 1.0851 ®
R?=09821 @

e
35 )

.
0
.

2.5

15 °.

Internet users over time

0.5

0 1 2 3 4 5 6

Social media users over time

Fig. 5. The dependence of Internet users over time on Social media users over time for the period 2012-2022
Source: developed by the author

As seen from Graph 6, there is a direct linear relationship between the level of Internet use and the number of users
of social networks. According to this equation, each one-unit increase in the level of Internet use leads to an increase in
the number of social media users by 1,0997 units. The coefficient of multiple determination (R?) shows the proportion of
variation in the studied performance characteristic due to the influence of factors. Also, there are a large number of factors
that influence the increase in this number of users.

Many experts suggest the emergence of a new consumption paradigm and the future evolution towards sustainable
consumption. The impact of digital business models on the environment is becoming increasingly relevant.

With e-commerce spreading so fast, the environmental footprint of shipping has become a pressing issue. As a result,
companies choose environmentally friendly supplies that can give them a competitive advantage and strengthen their
brand image in the market. So, for example, the restaurant «La Spezia» uses electric scooters to deliver ready-made food.
Companies should strive to provide the best infrastructure for e-commerce delivery and be responsible for social and
environmental impacts.

Also, the production and use of e-commerce packaging has a large impact on the environment. More than 20 billion
packages were shipped worldwide in 2018, and packaging has a direct impact on the environment in the form of increased
CO; emissions and energy consumption [16].

A survey was conducted on the willingness of customers to pay more for delivery if the company uses ecological
delivery and 70,25% of respondents answered that they are willing. An evaluation was also conducted regarding the
packaging of e-commerce products. The results are shown in Figure 6 [16].

Reduce the size of packages

§ 252
Reuse packaging \ 2.58

Recycle incoming packaging

Eliminate plastic from packaging \
3.26

Use environmentally friendly packaging
3.57

o
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3.5 4

Fig. 6. Evaluation of eco-friendly alternatives for e-commerce packaging
Source: developed by the author based on [16]
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Due to the popularization of e-commerce among consumers who buy products online, the question of compliance with
the goals of sustainable development has arisen. Since the period of Covid-19, the delivery of goods has gained popularity
all over the world, including in Ukraine. Ukrainian companies want to follow and act according to the goals of sustainable
development, but the level is not high in the conditions of war. To improve the situation, companies need to pay attention
to green logistics of products, use delivery without harming anyone, use ecological packaging for online delivery.

CONCLUSIONS

In today's world, e-commerce plays a key role in shaping the ecological footprint. The increasing use of digital
technologies and the Internet leads to a significant reduction in the need for physical stores and transportation costs for
the delivery of goods. However, along with these benefits come serious challenges, such as the production and disposal
of electronic devices, the energy consumption to support the digital infrastructure, and the challenges of processing and
disposing of electronic waste.

To reduce the negative environmental impact of e-commerce, it is necessary to implement strategies for sustainable
production and consumption, as well as to strengthen efforts in the field of ecological disposal of e-waste. In addition, it
is important to focus on the development of environmentally responsible technologies and initiatives that will help reduce
the carbon footprint of e-commerce. Only through the joint efforts of governments, businesses and consumers can we
achieve an ecologically balanced e-commerce that will contribute to the conservation of natural resources and the
preservation of the ecosystem of our planet.

Based on the conducted research, the essence of the concept of sustainable development in e-commerce and its use in
companies was analyzed. Delivery of goods, both from shops, warehouses, supermarkets and from restaurants and cafes,
is popular among people. And based on the research, a large number of respondents are willing to pay more for green
shipping and green packaging for the sake of humanity.

We conclude that a detailed study of methods of increasing social and environmental responsibility among sellers,
intermediaries and buyers is promising for further scientific research.
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