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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 IoT 
development from the marketing point of view. The research hypothesis is analysis background on investigating the 
problems in the relationship between the IoT 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 IoT 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 (IoT). IoT 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 IoT 
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 IoT field. The 
systematization of literary sources indicated that the level of IoT 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 IoT 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 IoT. 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 IoT 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 IoT 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 IoT 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 IoT 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 IoT 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 IoT and marketing development.  

Literature Review. The analysis of publication activity dynamic indicates on the growing tendency in 
publication activity on investigating the IoT concept. Moreover, the theme of IoT 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 IoT 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 IoT. These studies ware devoted to exploring the key research topics to boost the 
discussion on the IoT 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 IoT. 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 IoT into reality.  

Moreover, it was found that the current research direction in the field of IoT 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 
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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 IoT. 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 IoT 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 IoT and 
marketing was conducted using logical operator «AND». 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 IoT 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 IoT 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 IoT 
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.  

 

 
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 IoT 

and marketing. It worth noting, firstly, the term IoT 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 IoT in 2003. In turn, the first article devoted to the investigation 
of the relationship between IoT 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 IoT: 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 IoT systems, where opportunistic marketing was presented as a 
potential sphere to use it.  

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

Rank Article title 
Field-Weighted 
Citation Impact 

Journal 
SJR 
2019 

1 
Opportunistic IoT: Exploring the 
harmonious interaction between 
human and the Internet of things 

8.79 
Journal of Network 
and Computer 
Applications 

1.39/Q1 

2 
The Internet-of-Things: Review 
and research directions 

11.47 
International Journal of 
Research in Marketing 

2.91/Q1 

3 
Internet of Things: Convenience 
vs. privacy and secrecy 

7.11 Business Horizons 1.4/Q1 
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Continued Table 1 

4 
Product biographies in 
servitization and the circular 
economy 

4.54 
Industrial Marketing 
Management 

2.08/Q1 

5 

Towards Industry 4.0: Mapping 
digital technologies for supply 
chain management-marketing 
integration 

24.35 
Business Process 
Management Journal 

0.73/Q1 

6 
Research on Big Data – A 
systematic mapping study 

8.74 
Computer Standards 
and Interfaces 

0.66/Q1 

7 

Consumer Connectivity in a 
Complex, Technology-enabled, 
and Mobile-oriented World with 
Smart Products 

4.16 
Journal of Interactive 
Marketing 

3.29/Q1 

8 

 
Demand articulation in the open-
innovation paradigm 
 

6.76 
Journal of Open 
Innovation: Technology, 
Market, and Complexity 

0.78/Q1 

9 

Surveillance in ubiquitous network 
societies: Normative conflicts 
related to the consumer in-store 
supermarket experience in the 
context of the Internet of Things 

1.91 
Ethics and Information 
Technology 

0.78/Q1 

10 
Modelling the Internet of things 
adoption barriers in food retail 
supply chains 

6.85 
Journal of Retailing and 
Consumer Services 

1.34/Q1 

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 IoT and marketing issues.  
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https://www.scopus.com/record/display.uri?eid=2-s2.0-84896392727&origin=resultslist&sort=cp-f&src=s&st1=%22internet+of+things%22+and+%22marketing%22&st2=&sid=515f9d6d914dcaf3f1a926ca1c37bc25&sot=b&sdt=b&sl=51&s=TITLE-ABS-KEY%28%22internet+of+things%22+and+%22marketing%22%29&relpos=13&citeCnt=27&searchTerm=
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https://www.scopus.com/record/display.uri?eid=2-s2.0-84896392727&origin=resultslist&sort=cp-f&src=s&st1=%22internet+of+things%22+and+%22marketing%22&st2=&sid=515f9d6d914dcaf3f1a926ca1c37bc25&sot=b&sdt=b&sl=51&s=TITLE-ABS-KEY%28%22internet+of+things%22+and+%22marketing%22%29&relpos=13&citeCnt=27&searchTerm=
https://www.scopus.com/sourceid/2600147402?origin=resultslist
https://www.scopus.com/sourceid/2600147402?origin=resultslist
https://www.scopus.com/record/display.uri?eid=2-s2.0-85061992534&origin=resultslist&sort=cp-f&src=s&st1=%22internet+of+things%22+and+%22marketing%22&st2=&sid=515f9d6d914dcaf3f1a926ca1c37bc25&sot=b&sdt=b&sl=51&s=TITLE-ABS-KEY%28%22internet+of+things%22+and+%22marketing%22%29&relpos=14&citeCnt=26&searchTerm=
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https://www.scopus.com/record/display.uri?eid=2-s2.0-85061992534&origin=resultslist&sort=cp-f&src=s&st1=%22internet+of+things%22+and+%22marketing%22&st2=&sid=515f9d6d914dcaf3f1a926ca1c37bc25&sot=b&sdt=b&sl=51&s=TITLE-ABS-KEY%28%22internet+of+things%22+and+%22marketing%22%29&relpos=14&citeCnt=26&searchTerm=
https://www.scopus.com/sourceid/22992?origin=resultslist
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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: сonceptualization, 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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Радослав Мішкєвіч, д.е.н., Сілезька політехніка, Польща 
 
Інтернет речей та маркетинг: бібліографічний аналіз 
Систематизація наукових джерел та підходів щодо дослідження особливостей стрімкого проникнення Інтернету 

речей в життя свідчить про значний внесок науковців у вирішення даного питання. У статті узагальнено аргументи 
та контраргументи в рамках наукової дискусії щодо особливостей трансформації маркетингових процесів в умовах 
швидкого розвитку Інтернету речей. Головною метою дослідження є аналіз структури та динаміки наукових 
публікацій, присвячених тематиці розвитку Інтернету речей з маркетингової точки зору. Гіпотеза дослідження 
полягає в аналізі наукового доробку, представленого у базі даних Scopus, щодо взаємозв'язку між розвитком Інтернету 
речей та маркетингом. Об'єктом дослідження є низка наукових публікацій в різних предметних областях, які 
індексуються у базі даних Scopus за ключовими словами «Internet of Things» та «Marketing». Пошук ключових слів 
здійснено у заголовках статей, їх анотаціях та ключових словах. Періодом дослідження обрано 2008-2020 роки. 
Практична реалізація усіх етапів даного дослідження здійснена за допомогою інструментарію програмного 
забезпечення VOSviewer та Scopus. У ході емпіричного аналізу визначено динаміку публікаційної активності, висвітлено 
найбільш впливові статті та журнали з означеної тематики. Відповідно до мети дослідження проведено 
бібліометричний аналіз обраних публікацій за критеріями спільної появи ключових слів та співавторства за країнами. 
Отримані результати дозволили зробити висновок про актуальність подальших досліджень питань щодо 
кібербезпеки фінансових та персональних даних, управління даними, смарт-виробництва, сталого розвитку, 
доповненої реальності, штучної нейронної мережі тощо. Результатами бібліометричного аналізу свідчать про тісну 
співпрацю між науковцями з 1) США, Гонконгу та ЄС; 2) Китаю, Японії, Малайзії, В’єтнаму, Тайвані, Індонезії тощо; 3) 
Південної Америки, Ізраїлю та країн Европи; 4) Австралії та Таїланду та пострадянських країн. Автори зазначили, що 
результати проведеного дослідження мають науковий внесок у подальший розвиток маркетингових процесів під 
впливом Інтернету речей. 

Ключові слова: штучний інтелект, великі дані, цифрова економіка, кіберфізичні системи, Індустрія 4.0, Інтернет 
речей, економіка знань.  
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