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INTERNET OF THINGS IN MARKETING: BIBLIOMETRIC ANALYSIS

Abstract. Systematization of scientific treatizes and approaches for investigating the issue of penetration of the
Internet of Things into life indicates that the researchers have contributed significantly to enrich this theme of
investigation. This paper summarizes the arguments and counterarguments within the scientific discussion on the
issue of transforming the marketing processes under the rapid growth of the Internet of Things. The primary purpose
of this study is to investigate the structure and dynamic of scientific publications devoted to the issues of loT
development from the marketing point of view. The research hypothesis is analysis background on investigating the
problems in the relationship between the loT and marketing is presented in the high-reliable database Scopus till
2020. The research object is the pool of scientific publications indexed in the Scopus database by the keywords
«Internet of Things» and «Marketing». The search of publications was conducted in the article titles, abstracts and
keywords. This study involved data from 2008 to 2020, published in different subject areas. The selected
publications were visualized using the tools of software VOSviewer and Scopus. Thus, the bibliometric analysis of
publications allowed demonstrating the publication activity dynamic, highlight the most impact articles and reliable
journals, as well as to visualize the keyword co-occurrences in the papers and co-authorship between countries.
The obtained results indicated the relevance of future investigations on financial and personal data cybersecurity,
data governance, smart manufacturing, sustainable growth, augmented reality, artificial neural network, etc. The
analysis of scientific collaboration allowed noticing the strong relationship between researchers from the USA, Hong
Kong and EU countries; China, Japan, Malaysia Vietnam, Taiwan, Indonesia, etc.; South America and European
countries and Israel; among the Post-Soviet countries, Australia and Thailand. Therefore, this study is expected to
enhance the scientific contributions to investigating the marketing capacities from loT development.

Keywords: artificial intelligence, big data, digital economy, cyber-physical systems, Industry 4.0, Internet of
things, knowledge economy.

Introduction. Nowadays, the global economy undergoes the new profound transformation. The
world faced with the Industry 4.0 development, which provides technological consolidation and
destroying the borders between the digital and industrial spheres. In this case, most of the countries
work to change the economic paradigm to transform it towards the Industry 4.0 model. That means
providing the current development of automatization and data exchange, which includes the cyber-
physical systems, Internet of things, artificial intelligence, big data, digital and knowledge economy,
cloud-based computing, etc. Besides, it is a new level of the industry organization and value chain
management during the whole lifetime of the product.

It should note that one of the most relevant scientific and technological tendencies in Industry 4.0 is
the development of the Internet of Things (loT). loT development is considered to be a powerful
technological revolution in all spheres of life. It allows expanding the opportunities for data collection,
processing and distribution, which could be transferred into information or knowledge. Therefore, the loT
development is supported as on the company level, so state one. Given that, the governments of the
most developed countries actively invest in the research and development in the loT field. The
systematization of literary sources indicated that the level of loT development differs in the world. It
worth noting that European countries tend to create a unique digital market. However, it requires more
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effective regulation of the technological infrastructure. In turn, the USA invest a significant amount of
money into Internet companies. However, the loT has been supported as on the national level, so by the
companies. Such technological giants like IBM, Cisco, Intel, etc. established the group to develop the
new engineer standards for loT. Despite the fact that the general level of Internet connection is one of
the highest, the USA needs to overcome the regulatory barriers and assure the low cost of Internet
broadband. Herewith, it should note that the most developed market of loT is in Asia-Pacific countries.

At these days, the information and data volumes have rapid growth. There is the overall
informatization development covering the all public spheres and economic industries. Thus, the volume
of information and data expand rapidly. The virtual and digital worlds gradually merge onto the real one
and become the virtual reality of the physical world. That means loT development influences all
economic spheres. Most of the enterprises from different industries would transform their business
models and strategies or develop new ones. Moreover, in the frame loT boosting, the marketing
methods of product promotion, marketing research and customer communications would undergo a
transformation.

In turn, this study is aimed to investigate the research directions in the field of loT development and
its impact on the marketing process. In the frame of this paper, the research question is: Which
background on the investigating the issues of the relationship between the loT and marketing is
presented in the high-reliable database Scopus till 2020? Hence, the bibliometric analysis is able to
provide the qualitative info metrical research. Therefore, this study endeavours a perfect possibility to
define future directions contributing to the field of loT and marketing development.

Literature Review. The analysis of publication activity dynamic indicates on the growing tendency in
publication activity on investigating the 10T concept. Moreover, the theme of loT is investigated from
different subject areas such as computer science, engineering, mathematics, social science, business,
econometrics, finance, etc. Thus, there is a considerable research background devoted to investigating
the loT issues. In turn, the scientific papers (Drozdz, 2019; Drozdz et al., 2019; 2020; Dzwigol et al.,
2020a; 2020b; Gubbi, et al., 2013; Kazmierczyk, 2012; Kazmierczyk et al., 2020; Kuzior et al., 2019;
Kuzior and Kuzior, 2020; Kwilinski, 2018; 2019; Kwilinski and Kuzior, 2020; Kwilinski et al., 2020; Lakhno
et al., 2018; Lyulyov and Pimonenko, 2017; Melnychenko, 2019; 2020; Miorandi et al., 2012; Miskiewicz,
2017a; 2017b; 2018; 2019a; 2019b; Miskiewicz and Wolniak, 2020; Pimonenko et al., 2017; Sharma et
al., 2020; Stankovich, 2014; Tkachenko et al., 2019a; 2019b; Trushkina, 2019; Turkes et al., 2020;
Vyshnevskyi, 2019; Zaloznova and Trushkina, 2019) aimed at investigating the worldwide
implementation of loT. These studies ware devoted to exploring the key research topics to boost the
discussion on the loT issues.

The scientific articles (Spring and Araujo, 2017; Hens et al., 2019; Dalevska et al., 2019; Lyeonov et
al,, 2019; Pajak et al., 2017; Pimonenko et al., 2018a; Pimonenko et al., 2018b) considered the circular
economy development in the context of loT. Herewith, the authors indicated that the circular economy
growth emphasized the need considering the product to be a constitutive of a distributed network.
Furthermore, the authors of researches (Boiko et al., 2019; Czyzewski et al., 2019; Dementyev and
Kwilinski, 2020; Chandeth et al., 2020; Dzwigol 2019; Furmaniak et al., 2018; 2019a; 2019b; Hroznyi et
al., 2019; Kodama and Shibata, 2015; Kuznyetsov et al., 2019; Saluga et al., 2020; Savchenko 2019;
Turkay et al., 2018) considered the concept demand articulation in the process of corporate policy
formulation. In turn, it was emphasized that big data allows conducting the simulation of alternative
business models. Herewith it is a necessary condition to bring loT into reality.

Moreover, it was found that the current research direction in the field of loT development is focused
on the providing the financial cybersecurity in the Internet (Vovchak et al. 2019; Kuznyetsova and
Klishchuk, 2017; Baranovskyi 2020; Baranovskyi, 2018; Dubina et al., 2020; Pajak et al., 2016).
Furthermore, the study (Niyato et al., 2016) presented the big data market model to develop the optimal

372 Marketing and Management of Innovations, 2020, Issue 3
http://mmi.fem.sumdu.edu.ua/en



R., Miskiewicz. Internet of Things in Marketing: Bibliometric Analysis.

pricing scheme. The systematization of scientific sources (Ranasinghe, 2019; Ntalianis et al., 2015;
Mura and Kajzar, 2019; Mira et al., 2018; Korodi & David, 2019; Kamata, 2016) indicated the significant
interest to forecast the tourism development concerning the growth of loT. In turn, the Austrian
researchers Neidhardt and Werthner (2018) investigated the issues of e-tourism from the scientific point
of view. They emphasized that the future development of e-tourism requires a strong scientific
background based on the computer science background. The researches in the papers (Jara et al.,
2014; Ibragimov et al., 2019; Dobrovic et al., 2019; Bardy et al., 2017) explored the capabilities of loT to
extend the social media marketing through the identification and interaction.

Methodology and research methods. In the frame of this study, the most relevant publications
were considered to achieve the study goal. In turn, the investigation was conducted in the sequence as
follows. At the first stage, the survey sample was formulated. The search request for publication was
made in the Scopus database (Scopus, 2020) under the keywords «Internet of Things» and
«marketing». It worth noting, in the Scopus database, the advanced search of publications on loT and
marketing was conducted using logical operator «KAND». Given that, the obtained results demonstrated
the publications where both keywords were presented in the article title, abstract or keywords. Therefore,
this study involved data from 410 documents published in different languages in all subject area from
2008 to 2020. The Scopus database tools allowed providing the publication activity dynamic in the field
of loT and marketing. Moreover, the most cited documents were highlighted. In turn, the study presented
the review of sources which were most popular for publishing the articles.

At the second stage, the visualization of the thematic proximity of investigated articles was
conducted using the VOSviewer software tools. It worth noting that VOSviwer allowed creating the co-
occurrences network map considering the several limitations as follows: 1) type of analysis — co-
occurrence; 2) counting method — full counting; 3) unit of analysis — author keywords; 4) the minimal
number of keyword occurrences in the names, keywords, and abstracts of the chosen documents — 3.
Herewith, to assure the high qualitative analysis, the irrelevant keywords were deleted. Thus, out of 4898
keywords, 351 met the thresholds.

At the third stage, it was built the network map following the next limitations: 1) type of analysis — co-
authorship; 2) counting method — full counting; 3) unit of analysis — countries; 4) the minimal number of
documents of an author — 3. Thus, out of 395 keywords, 56 met the thresholds.

It should note that the networks maps consist of the circles differently coloured and links with
different strengths. In turn, the several circles with one colour of the formulate the cluster (Panchenko et
al., 2020). The size of the circle indicates the number of publications according to the type of analysis
(co-occurrences, co-authorship, citation, bibliographic coupling or co-citation). The bigger the circle size
is, the more documents were published. Besides, the distance between circles indicates the frequency of
items appearing. Given that, the longer distance between the two circles is, the weaker relations
between them is. Moreover, the number of links indicates how many interactions are between particular
items.

Results. For investigating the relationship between loT and marketing, the bibliometric analysis has
been conducted using the VOSviwer software tool. The sample for analysis was 410 documents
presented in the Scopus database. For creating the network map, there are a set of limitations as
follows: 1) type of analysis — co-occurrence; 2) counting method — full counting; 3) unit of analysis —
author keywords; 4) the minimal number of keyword occurrences in the names, keywords, and abstracts
of the chosen documents — 3. Besides, the irrelevant keywords were deleted. Thus, out of 4898
keywords, 351 met the thresholds.
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Figure 1. Network map on co-occurrences of terms «Internet of Things» and «Marketing» in titles,
keywords and abstracts of publications
Source: developed by the authors on the basis of (Scopus, 2020).

It should note that the researchers' interest to this theme appeared in 2008. Thus, the period for
investigation is from 2008 to 2020. The keywords for formulating the set of documents were «Internet of
Things» and «Marketing» occurred in the article titles, keywords and abstracts.

Following the mentioned above limitations the results of the bibliometric analysis presented 5
clusters (Figure 1). It allowed defining the thematic proximity in the investigated theme and assume
future research directions. In turn, the biggest cluster (97 items) presents the scope of documents aimed
at investigating the features of big data. The authors intended to explore the role of big data analytics in
marketing and design science researches as well as the decision-making process. Thus, in the first
cluster include the keywords as follows: big data, big data analysis, control, big data storage, marketing
analytics, etc. It worth noting that the analysis of this cluster allowed noticing the researchers' interest in
investigating the issue of COVID-19.

The second cluster (69 items) demonstrates the documents devoted to the issues on Industry 4.0.
Thus, this cluster mostly highlights the theme of the link between digital marketing and a new stage of
industrial development. The documents cover the issues on the cyber-physical production, changes in
education, reforming the business model under digital transformation, etc. Moreover, in the frame of
studies on Industry 4.0, there is a comprehensive investigation of sustainable development features,
circular economy and energy energy-efficiency.

The third cluster (68 items) covers the articles aimed at investigating artificial intelligence prospects.
Thus, the research direction appeared under exploring the influence of the artificial neural networks on
marketing, climate changes, higher education, finance, human resources, etc. Herewith, more attention
devotes to trials aimed at the protection of personal data. The fourth cluster opens the research
directions in the knowledge economy and management. The studies highlight the features of
transforming towards digitalization development. Therefore, the relevant themes cover the issues on
digital skills, digital economy, digital strategies, digital development, innovations, technological
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development, etc. The fifth cluster (38 items) concentrates on investigating the influence of loT
development on the smart city development, climate change, national security, etc.

It should note, there is possible to notice the vector of scientists' publication development. Indeed,
the themes of big data exploring have a growing tendency. That means, it is relevant to investigate the
issues of financial and personal data cybersecurity, data governance, smart manufacturing, sustainable
growth, augmented reality, artificial neural network, etc.
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Figure 2. The dynamic of published documents on «Internet of Things» and «Marketing» for
2000-2019
Sources: developed by the authors based on (Scopus, 2020).

Figure 2 demonstrated the growing tendency in the publication activity on the linkage between loT
and marketing. It worth noting, firstly, the term loT was introduced in 1999 by K.Eshton, who was a
brand-manager in Procter & Gamble company (Dyubravok and Ratty, 2015). Despite that, the Scopus
database indexed the first document on loT in 2003. In turn, the first article devoted to the investigation
of the relationship between loT and marketing appeared in 2008. However, in 2019 its number was 107.
Besides, the number of publications increased by approximately 65% in 2019 compared to 2018.

Table 1 demonstrates ten most cited articles in the field of IoT and marketing. The obtained results
showed that the study «Towards Industry 4.0: Mapping digital technologies for supply chain
management-marketing integration» had the highest Field-Weighted Citation Impact — 24.35 (Ardito et
al., 2019). This article aimed at investigating innovative efforts to develop digital technologies in
marketing processes. In turn, the most cited article was «Opportunistic loT: Exploring the harmonious
interaction between human and the internet of things» (Guo et al., 2013). The authors of this study
focused on developing the opportunistic 0T systems, where opportunistic marketing was presented as a
potential sphere to use it.

Table 1. Field-weighted citation impact of top-10 cited articles
o Field-Weighted SJR

Rank | Article title Citation Impact Journal 2019

Opportunistic 1oT: Exploring the Journal of Network
1 harmonious interaction between | 8.79 and Computer | 1.39/Q1

human and the Internet of things Applications

The Internet-of-Things: Review International Journal of
2 and research directions 147 Research in Marketing 29101
3 Intern.et of Things: Convenience 711 Business Horizons 1.4/Q1

vs. privacy and secrecy
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Continued Table 1
Product biographies in . .
4 servitization and the circular | 4.54 Indusrial Marketing 2.08/Q1
Management
economy
Towards Industry 4.0: Mapping
5 dlglFaI technologies for supply 2435 Business Process 0.73/Q1
chain management-marketing Management Journal
integration
6 Research on B|g Data - A 8.74 Computer  Standards 0.66/Q1
systematic mapping study and Interfaces
Consumer  Connectivity in a
Complex,  Technology-enabled, Journal of Interactive
! and Mobile-oriented World with 416 Marketing 3.290Q1
Smart Products
o Journal  of  Open
8 aﬁg”far;ﬁma“;‘;'j‘it"r’: in the open- | ¢ 7 Innovation: Technology, | 0.78/Q1
paradig Market, and Complexity
Surveillance in ubiquitous network
societies:  Normative  conflicts Ethics and  Information
9 related to the consumer in-store | 1.91 0.78/Q1
. . Technology
supermarket experience in the
context of the Internet of Things
Modelling the Internet of things Journal of Retailing and
10 adoption barriers in food retail | 6.85 g 1.34/Q1
. Consumer Services
supply chains

Sources: developed by the authors based on (Scopus, 2020).

It should note that all these articles (Table 1) were published in the high-ranked journals. In turn, the
according, the USA journal «Journal of Interactive Marketing» was the most cited on its subject field
(SJR is 3.29). However, the analysis of sources allowed highlight 10 most productive journal in the
investigated them viz: «Advances In Intelligent Systems And Computing» (11 documents); «IEEE
Access» (9 documents); IFIP Advances In Information And Communication Technology (6 documents);
Sensors Switzerland (6 documents), etc. Therefore, the journal mentioned above could be reliable
sources for exploring the issues on the loT and marketing issues.
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Figure 3. Network map of the analyzed documents by the countries (2008-2020)
Sources: developed by the authors based on (VOSviewer, 2020).

Figure 3 allowed noticing the scientific cooperation between the researchers from different countries.
There are 7 clusters which show the collaboration between countries. Thus, the obtained results showed
that the USA researchers published 227 documents on the investigated field. In turn, it has strong
scientific cooperation with researchers from Hong Kong and EU countries (Belgium, Denmark, Finland,
France, Germany, Netherlands, Norway, Switzerland, etc.). The second cluster showed the powerful
collaborations between researchers from Asian Pacific, such as China, Japan, Malaysia, Vietnam,
Taiwan, Indonesia, etc. The third cluster demonstrates the common work among the researchers from
the countries of South America, European ones (Italy, Spain, Portugal) and Israel. The fourth cluster
indicates the collaboration among the Post-Soviet countries (Ukraine, Slovakia, Check Republic, etc.),
Australia and Thailand. It worth noting that Ukraine mostly collaborated with researchers from European
countries.

Conclusions. The results of the bibliometric analysis indicated the relationship between the issues
of Internet of Thing and marketing. Thus, there is a growing tendency in publication activity on the
investigating field. Despite the fact that the first definition of the Internet of Thing appeared in 1999, in
the Scopus database, the researchers' interest has boosted since the beginning of the XXI century.
Moreover, the first study devoted to investigating the link between the Internet of Things and marketing
was published in 2008. The sample for providing the bibliometric analysis consisted of 410 documents
presented in the Scopus database. For formulating the study sample, the search was conducted with the
keywords «Internet of Things» and «Marketing» in the article title, keywords and abstracts. The period of
documents' publication was 2008-2020. For gaining the study goal, The VOSviewer and Scopus
software tools were used. Therefore, the obtained results allowed visualizing 5 clusters of thematic
proximity of the investigated studies. Therefore, there is a vector of scientists' publication development.
That means, it would be the relevant investigation on the issues of financial and personal data
cybersecurity, data governance, smart manufacturing, sustainable growth, augmented reality, artificial
neural network, etc. The analysis of authors' collaboration allowed noticing the strong relationship
between researchers from the USA, Hong Kong and EU countries; China, Japan, Malaysia Vietnam,
Taiwan, Indonesia, etc.; South America and European countries and Israel; among the Post-Soviet
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countries, Australia and Thailand. Herewith, Ukraine mostly collaborated with researchers from
European countries.

It should note that his study covered just the publications presented in the Scopus database.
Therefore, it is expected to in-depth the investigated theme by analysis the papers from the other high-
reliable databases, especially, Web of Science.

Author Contributions: conceptualization, methodology, software, validation, formal analysis,
resources, data curation, writing-original draft preparation, writing-review and editing, visualization,
supervision, funding acquisition, R. M.
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Papocnae MiwkeBiy, a.e.H., Cineabka nonitexHika, MonbLia

IHTepHeT peyeit Ta MapKeTHHT: 6idniorpadiununit aHanis

Cucmemamu3ayis Haykogux dxepes1 ma nidxodis w000 docnidxeHHs ocobugocmell CmpiMKo20 NPOHUKHEHHS IHmepHemy
peyeli 8 Xumms €8i04UMb NPo 3HaYHUL BHECOK HayKoBUI8 Y BUPIWEHHS 0aHO20 NUMaHHS. Y cmammi y3a2anbHeHo apeymeHmu
ma KoHmpapaymeHmu 8 pamkax Haykogoi duckycii ujo0o ocobnusocmeli mpaHcghopmauii MapkemuH208UX Npoyecis 8 ymosax
weudko2o po3sumKky IHmepHemy pevel. [ormogHOK Memow OOCTIOXEHHS € aHani3 cmpykmypu ma OQuHaMiku HayKogux
nybnikauit, npucesyeHux memamuyi po3sumky IHmepHemy pevell 3 MapkemuHzo8oi moyku 3opy. [inomesa OocnidxeHHs
nonsieae & aHanisi Haykogoeo dopobky, npedcmagneHoeo y 6asi 0aHux Scopus, wodo 83aEM038'A3Ky MiX PO3BUMKOM [HmepHemy
peyell ma mapkemunzom. Ob'ekmom OOCTIOXeHHS € Hu3Ka Haykosux nybnikauili 8 pisHUX npeOMemHux obrmacmsx, sKi
iHOexcytombes y 6asi daHux Scopus 3a Kmovosumu crogamu «Internet of Things» ma «Marketing». [Mowyk knroyogux crig
30ilicHeHo y 3aeonoskax cmamell, ix aHomauisix ma kmwyogux crogax. [lepiodom OocnidxenHs obpaHo 2008-2020 poku.
MpakmuuHa peani3auis ycix emanig OaHoeo OocnidxeHHs 3dilicHeHa 3a 0ONOMOZOK iHCMpPYMeHMapito npo2pamHo20
3abesneyerHss VOSviewer ma Scopus. Y xo00i eMnipu4Ho20 aHani3y 8usHayeHo OuHamiky nybnikayiliHoi akmugHocmi, 8uceimneHo
Halibinbw ennugogi cmammi ma XypHanu 3 03HayeHoi memamuku. BiOnosidHo Ao memu QocriOXeHHsI NposedeHo
6ibniomempuyHuli aHaniz obpaHux nybnikauili 3a KpumepisMu CniflbHOI NOSIBU KIOYOBUX CIlie ma chisasmopcmea 3a KpaiHamu.
OmpumaHi pe3ynsmamu 003gonunu 3pobumu BUCHOBOK NPO akmyanbHicmb nodanbwux OocnidxeH numaHb w000
Kkibepbesneku cbiHaHCOBUX Ma nEepCoHanbHUX OaHuX, ynpaeniHHs OaHuMu, cMapm-eupobHuymea, C€mano2o pPo3UMKY,
0onosHeHoI peanbHOCMI, WMyyHOi HelpoHHOI Mepexi mowo. Pesynsmamamu 6ibniomempuyHo20 aHanisy csidyame npo micHy
chisnpauto mix Haykogusimu 3 1) CLLA, 'oHkoHey ma €C; 2) Kumato, Sinowii, Manadaii, Bemnamy, TaiieaHi, IHdoHe3ii mowo; 3)
IMigdeHHoi Amepuku, I3painto ma kpaid Eeponu; 4) Aecmpanii ma TainaHdy ma nocmpadsiHCbKUX KpaiH. Aemopu 3a3Hayqunu, wo
pe3ynbmamu nposedeHo20 AoCniOKeHHS Maromb HayKosull 6HECOK y nodarnbwiull PO3BUMOK MapKemuHa08ux npouecie nid
8nnusom IHmepHemy peyed.

Knto4oBi cnoBa: LTy4HWiA iHTENEKT, Benuki AaHi, LudpoBa ekoHoMika, kibepdianyHi cuctemu, IHayctpis 4.0, IHTepHeT
peyen, ekOHOMIKa 3HaHb.
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