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Abstract: The Fourth Industrial Revolution, often known as Industry 4.0, is being propelled by cutting-edge 

technologies that have a significant impact on both business models and production processes. Disruptive 

technology and practises have been added during this revolution. These elements of Industry 4.0 have a big 

impact on marketing and have prompted an evolution to make sure that promotional efforts match up with 

technical developments and cater to current consumer expectations. This paper's goal is to identify and 

discuss potential directions for future marketing research in light of the changes brought on by Industry 

4.0. The method used in the article is a survey of the pertinent literature with a special emphasis on the 

main ideas that will be of the utmost significance for future research on Industry 4.0 and marketing. As a 

result, the most significant peer-reviewed journal database in the academic world, SCOPUS, was used as 

the foundation for a systematic bibliometric literature evaluation. The study concludes that while there are 

many potential topics of examination for marketing researchers, the five marketing principles of Industry 

4.0—cooperation, communication, co-creation, cognitivity, and connectivity—are the most crucial ones. 

The quantitative analysis of these five concepts should be the main focus of future research. 
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I. INTRODUCTION 

A new digital industrial revolution known as Industry 4.0, which is characterised by the total digitalization of 

production processes, has been taking place in recent years. The three previous significant industrial revolutions, known 

as Industries 1.0, 2.0, and 3.0, all preceded this one. Industry 2.0 was related to the shift to mass production and 

electrical energy in the 20th century, while Industry 1.0 was focused on the development of steam machines and an 

increase in industrial activities [1]. The switch from analogue to digital production systems was a part of Industry 3.0. A 

new technical advancement called "Industry 4.0" enables items to connect and communicate online. Smart 

manufacturing technologies including additive manufacturing and autonomous robots, cloud computing, augmented 

reality, big data, and the Internet of Things (IoT) are some of the technologies propelling the development of Industry 

4.0 [2]. According to Sterev [3], Industry 4.0 creates a modern business culture by fusing innovations, human capital, 

and a new entrepreneurial mindset. In order to navigate the complexity of the market, Industry 4.0 has resulted in 

increased production process flexibility and a focus on client needs and demands. Mehdiabadi et al. [4] add that 

Industry 4.0 technology helped produce a more individualised and tailored service for every customer. 

Industry 4.0's main objective is to alter economic laws, with a particular emphasis on the manufacturing industry. 

Industry 4.0, in contrast to earlier industrial revolutions, aspires to combine machines, people, and things to create a 

more networked value chain, making it more complicated [5]. To maximise personalization and improve the 

effectiveness of the manufacturing processes, organisations use three forms of integration: vertical, horizontal, and end-

to-end integration [2]. The importance of social networking via internet technologies and the expanding engagement of 

consumers in the production process are two key trends linked with Industry 4.0 [6]. The dissemination of knowledge, 

increased consumer empowerment, and control over purchasing decisions have all been facilitated by developing 

communication technology. As a result, Industry 4.0 is the advancement and integration of innovations from earlier 

industrial revolutions. 

A future built on intelligent customer management systems, open technologies, and additive manufacturing is what 

Industry 4.0 offers. As a result, innovative enterprises built on fresh entrepreneurial strategies that take advantage of 
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developing technologies, evolving business models, and operational excellence are the end products of the new 

industrial revolution [7]. Because of these characteristics of Industry 4.0, marketing has undergone tremendous change 

in order to better meet consumers' expectations and keep pace with technical improvements [1]. For instance, modern 

internet-based communication enables consumers to offer feedback and ideas about a product or a brand, in contrast to 

traditional marketing, in which consumers passively absorb marketing information. Thus, when creating and executing 

marketing messages and campaigns, marketers must take into consideration such customer information. According to 

Ungerman and Ddková [8], merging artificial and machine intelligence improves human-to-human interactions, 

strengthening consumer contact. In addition, marketing in Industry 4.0 mixes offline and online customer-company 

interactions to build trusting bonds that advance both professional and personal connections. These results suggest that 

the subject of Industry 4.0 and marketing, which forms the basis of this research article, has a wide range of potential 

research directions. Therefore, it is critical to comprehend the profound changes that Industry 4.0 may bring to the 

marketing industry. In order to help researchers learn how these disruptive technologies from Industry 4.0 can enhance 

marketing functions to keep up with the quick changes in markets and consumer needs, we have developed a 

Systematic Bibliometric Literature Review. 

 

II. THEORETICAL FRAMEWORK 

2.1. Definitions of Important Terms 

2.1.1. Industry 4.0 

The phrase "Industry 4.0" was first used in 2011 by the German organisation "Industrie 4.0" to denote a shift in 

production from mass to personalised methods using cutting-edge, emerging technologies. The association, which was 

made up of academics, decision-makers, and business leaders, predicted the fourth industrial revolution on the basis of 

the quick digitization of organisational activities [9]. The primary tenet of Industry 4.0 was that companies operate in 

the present global markets utilising digital technologies that link equipment, clients, supply chains, manufacturing 

facilities, and finished goods in order to collect and exchange real-time operational and market data [10]. The "Industry 

4.0" idea was originally adopted by the German government and included in the "High-Tech Strategy 2020 for 

Germany." To assist digital technology in the manufacturing sector, other nations like the UK, USA, France, Italy, and 

the Netherlands developed Industry 4.0 programmes. These governmental programmes have been crucial in assuring 

Industry 4.0's quick development throughout the years. For instance, the "Industrie du Futur" (French), "Manufacturing 

USA" (American), and "Smart Industry" (Dutch) projects provided tax credits and other financial advantages to 

businesses who adopted industrial practises in line with Industry 4.0 objectives [11]. These tactics encouraged the 

vertical and horizontal integration of organisational operations while advancing digitisation. 

In the course of history, four significant industrial revolutions have been the subject of study and practise. Industry 1.0, 

which focused on the steam engine and lasted from 1760 to 1840, was followed by Industry 2.0, which featured the use 

of electricity in industrial operations, in the 19th century [11]. The use of Information and Communication 

Technologies (ICT) and industrial automation were key components of the third industrial revolution, or Industry 3.0, 

which began in the 1960s [10]. Industry 4.0, which is still in progress and involves constructing smart factories by 

fusing digital and physical objects, came after this age of development. The ongoing improvements in manufacturing 

system connectivity made possible by the integration of IoT, ICT, and machinery in cyber-physical systems (CPS) are 

the key feature defining this industrial phase [12]. Consequently, the adoption and spread of technologies that result in 

business digitization might be referred to as Industry 4.0. 

Industry 4.0 is the umbrella term for ideas and innovations connected to the transformation of the industrial industry. It 

denotes the transition from mass manufacturing of goods and services to individualised production based on online and 

offline data [13]. Industry 4.0, according to Chen [14], entails intelligent digital networking, rule-based, autonomous 

decision-making, and performance management in businesses at all phases of value creation. Furthermore, Industry 4.0 

integrates social, economic, and technological advancements to maximise value creation by utilising data collected both 

online and offline, according to Buestán et al. [15]. Digital networking links people, machines, and objects to build a 

networked value chain that speeds up information transmission [16]. In addition, the revolution blends internet 

technology with improved industrial manufacturing features, resulting in more flexibility throughout the production 

process [11]. Additionally, it offers ways to meet the unique needs of each client and other stakeholder. Because of this, 
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Industry 4.0 has given companies new and better options to boost their competitiveness and integrate their product and 

system improvements with the present, growing changes. 

To accomplish the objectives and maximise the prospects presented by Industry 4.0, a variety of technologies are 

required. These technologies provide answers to a variety of issues, such as production prices and lead times, and they 

ought to guarantee IT system interoperability [11]. Big Data analytics, cloud computing, augmented reality, cyber 

security, and additive manufacturing are some of these technologies. Other Industry 4.0 advancements were listed by 

Ungerman and Ddková [8] and included the Internet of Things (IoT), information and communication technologies 

(ICT), cyber-physical systems (CPS), enterprise integration (EI), enterprise architecture (EA), and the use of cybernetic 

systems. These developments have various but interconnected functions in Industry 4.0 and offer many potential to 

improve business practises at this stage of growth. Innovations like mobile phones and sensors, for instance, are linked 

to industrial IoT solutions, and big data analytics makes it easier to profile customers [17]. In order to improve the 

security of the information shared throughout the networked value chain, cyber security solutions are also required. 

Despite their disparities, these inventions are connected and have mutual influences, which boosts effectiveness and 

performance. 

 

2.1.2. Marketing 4.0 

To create, communicate, and provide value to customers, an organisation must engage in marketing. Marketing is also 

utilised to control client connections for the benefit of the business and all of its stakeholders. Marketing is the process 

of determining and meeting customer human and social requirements while preserving the profitability of the business, 

according to Kotler and Keller [18]. Marketers develop, convey, deliver, and trade offerings that meet the needs of 

clients, partners, and society as a whole [19]. These justifications lead us to the definition of marketing management as 

"the art and science of choosing target markets and getting, keeping, and growing customers through creating, 

delivering, and communicating superior customer value" [18] (p. 26). However, the complexity of consumer tastes and 

preferences has steadily expanded due to the rapid improvements in technology. As a result, as they are essential for 

value proposition and delivery, marketing and marketing management functions are routinely modified to account for 

these developments. As a result, marketing entails adaptable procedures and actions that are often changed to take into 

account advancements in technology and industry trends. 

A dynamic and ever-evolving aspect of business is marketing. Numerous factors affect it, including as advancements in 

technology, economic downturns, conflicts and war, inflation, and energy shortages. The widespread adoption of the 

internet and the digitization of company procedures have been two main forces propelling the marketing sector. For 

instance, Bala and Verma [20] claimed that the internet has significantly aided in the shift to market-driven marketing 

strategies, which rely on formalised methods of gathering precise and timely data on consumers, the market, goods, and 

the overall business environment. Online sales and marketing of goods and services are made possible by electronic 

commerce (e-commerce) thanks to the internet [21]. The beginning of internet-based marketing may be traced to 1990, 

when people started using websites to inform buyers about their products. Digital marketing has been transformed by 

businesses like YouTube, Google, Yahoo, Alibaba, and Amazon by enabling trade and enhancing access to product 

information, advertising space, stock trading, and software. 

Industry 4.0 involves the use of numerous digital technologies by businesses and marketing professionals to accomplish 

marketing goals. Digital marketing is the use of digital technology in marketing activities to match them with customer 

needs, according to Bala and Verma [20]. Big Data analytics and other Industry 4.0-enabling technologies make it 

possible to gather and analyse customer and market data for better decision-making and marketing strategy. In order to 

ensure that customers' expectations are met accurately, businesses must combine traditional and digital marketing 

methods to flourish in the present business environment [22]. Through online advertising, these businesses are able to 

develop their brands and generate traffic that helps them succeed. By engaging both current and potential customers, 

digital marketing offers a more efficient means to reach a larger audience and grow the customer base. 

 

III. CONCLUSION 

The purpose of this paper was to lay the groundwork for future research in the field of marketing by providing a 

thorough analysis and discussion of the academic contributions that have already been made while taking Industry 4.0's 
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changes into account. Academic research on marketing and Industry 4.0 was examined in order to do this. An 

integrated future research agenda was presented based on the assessed current state of the literature and the constructed 

preliminary theoretical framework. 

The increased digitization of production processes is a defining characteristic of Industry 4.0. It involves a number of 

disruptive technologies, including big data, augmented reality, cloud computing, autonomous robotics, and the Internet 

of Things (IoT), which have significantly altered the business environment. For instance, Industry 4.0 technologies link 

individuals, entities, and things to form a connected value chain. This integration has had significant effects, one of 

which is the customer's evolving position in the marketing and production processes. Industry 4.0 marketing strategies 

call for treating customers as active partners within the digital ecosystem, in contrast to traditional marketing, which 

saw consumers as passive users of marketing information. Marketers can gather, examine, and evaluate consumer 

feedback, thoughts, and viewpoints about the brand or its related processes thanks to new communication 

infrastructures like Big Data analytics. Because of this, the new business models created throughout the industrial 

revolution are focused on the client and include addressing their wants; as a result, the products and services are more 

than ever customised and unique to each individual customer. 

Only the information processing improvements have a direct impact on marketing, despite the fact that all of the 

Industry 4.0 technologies have made substantial contributions to the global industrial change. The Internet of Things 

(IoT), cloud computing, big data analytics, customer profiling, and artificial intelligence (AI) are a few examples of 

these technologies. These technologies enable businesses to gather, examine, comprehend, and use client information 

about both offline and online actions. These technologies are interconnected and have mutually beneficial effects, albeit 

having distinct responsibilities to play in realising the Industry 4.0 vision. Companies must therefore adhere to a 

number of design principles, such as connectivity, information transparency, and decentralised decision-making. To 

ensure that all stakeholders have access to the vital information and resources needed to ensure the success of projects, 

the digital technologies must be properly networked across the internet. Additionally, data transparency attempts to 

foster effective data interchange among stakeholders in order to foster partnerships based on mutual trust. By 

redistributing management from the central location, decentralisation of decisions encourages autonomous decision-

making and control within subsystems. In addition, under the changing circumstances of Industry 4.0, other 

principles—like co-creation, cooperation, conversation, cognitivity, and connectivity—create a unique approach to the 

marketing mix. Co-creation is the foundation of the product creation process because of interconnectivity and data 

exchange, while mutual communication defines the promotion activities. Similar to this, the ecosystem's players work 

together to facilitate distribution, and pricing are established using information gleaned through cognitive processes that 

analyse actual consumer behaviour. When the concept of connection is used, as it entails linking digital technology over 

the internet, these four marketing principles of Industry 4.0 become applicable. 

These elements aid in overcoming the trust issue that threatens Industry 4.0 ideologies' widespread success. However, 

due to the practical implementation of these disruptive technologies, marketing functions are now more adaptable to the 

quick changes in markets and consumer demands. We propose conducting quantitative research on the five Industry 4.0 

marketing tenets of collaboration, communication, co-creation, cognitivity, and connectivity to advance this effort. 

 

REFERENCES 

[1]. Guven, H. Industry 4.0 and Marketing 4.0: In Perspective of Digitalization and E-Commerce. In Agile 

Business Leadership Methods for Industry 4.0; Emerald Publishing Limited: West Yorkshire, UK, 2020; pp. 

25–46. [Google Scholar] [CrossRef] 

[2]. Bettiol, M.; Capestro, M.; Di Maria, E. Industry 4.0: The strategic role of marketing. In Proceedings of the 

XIV ConvegnoAnnuale SIM, Bergamo, Italy, 26 October 2017; pp. 26–27. [Google Scholar] 

[3]. Sterev, N. Marketing leadership: The industry 4.0 need of next generation marketing. Trakia J. Sci. 2017, 15, 

99–103. [Google Scholar] [CrossRef] 

[4]. Mehdiabadi, A.; Tabatabeinasab, M.; Spulbar, C.; Yazdi, A.K.; Birau, R. Are We Ready for the Challenge of 

Banks 4.0? Designing a Roadmap for Banking Systems in Industry 4.0. Int. J. Financ. Stud. 2020, 8, 32. 

[Google Scholar] [CrossRef] 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 2, Issue 4, February 2021 

Copyright to IJARSCT                   136 

www.ijarsct.co.in                                                   

Impact Factor: 4.819 

[5]. Ungerman, O.; Dedkova, J.; Gurinova, K. The impact of marketing innovation on the competitiveness of 

enterprises in the context of industry 4.0. J. Compet. 2018, 10, 132–148. [Google Scholar] [CrossRef] 

[6]. Princes, E.; Manurung, A.H.; So, I.G.; Abdinagoro, S.B. A closer look at the consumer conformity in 

industry 4.0: Purchase intention redefined. Pol. J. Manag. Stud. 2020, 22, 401–417. [Google Scholar] 

[CrossRef] 

[7]. Nosalska, K.; Mazurek, G. Marketing principles for Industry 4.0—A conceptual framework. Eng. Manag. 

Prod. Serv. 2019, 11, 9–20. [Google Scholar] [CrossRef][Green Version] 

[8]. Ungerman, O.; Dědková, J. Marketing innovations in Industry 4.0 and their impacts on current 

enterprises. Appl. Sci. 2019, 9, 3685. [Google Scholar] [CrossRef][Green Version] 

[9]. Ryan, W.G.; Fenton, A.; Ahmed, W.; Scarf, P. Recognizing events 4.0: The digital maturity of events. Int. J. 

Event Festiv. Manag. 2020, 11, 47–68. [Google Scholar] [CrossRef] 

[10]. Ardito, L.; Petruzzelli, A.M.; Panniello, U.; Garavelli, A.C. Towards industry 4.0: Mapping digital 

technologies for supply chain management-marketing integration. Bus. Process Manag. J. 2019, 25, 323–

346. [Google Scholar] [CrossRef] 

[11]. Arromba, I.F.; Martin, P.S.; Ordoñez, R.C.; Anholon, R.; Rampasso, I.S.; Santa-Eulalia, L.A.; Martins, 

V.W.B.; Quelhas, O.L.G. Industry 4.0 in the product development process: Benefits, difficulties and its 

impact in marketing strategies and operations. J. Bus. Ind. Mark. 2021, 36, 522–534. [Google Scholar] 

[CrossRef] 

[12]. Omar, Y.M.; Minoufekr, M.; Plapper, P. Business analytics in manufacturing: Current trends, challenges and 

pathway to market leadership. Oper. Res. Perspect. 2019, 6, 100127. [Google Scholar] [CrossRef] 

[13]. Pant, Y. Application of cloud computing in businesses. In Innovations and Challenges in Human Resource 

Management for HR4.0; Nova Science Publishers: New York, NY, USA, 2020; pp. 159–189. [Google 

Scholar] 

[14]. Chen, C. Cross-disciplinary innovations by Taiwanese manufacturing SMEs in the context of industry 4.0. J. 

Manuf. Technol. Manag. 2020, 31, 1145–1168. [Google Scholar] [CrossRef] 

[15]. Buestán, G.; Cañizares, K.; Camacho, C.; Suárez-Núñez, C. Distribution trends in industry 4.0: Case study of 

a major soft drink multinational enterprise in Latin America. [Verteilungstendenzen in industrie 4.0: 

Fallstudieeinesmultinationalengroßun-ternehmensfürerfrischungsgetränke in Lateinamerika]. Logist. 

J. 2020, 2020. [Google Scholar] [CrossRef] 

[16]. Paiola, M.; Schiavone, F.; Khvatova, T.; Grandinetti, R. Prior knowledge, industry 4.0 and digital 

servitization. an inductive framework. Technol. Forecast. Soc. Change 2021, 171, 120963. [Google Scholar] 

[CrossRef] 

[17]. Rahim, S.A.; Fernando, M. Digitalization and leap frogging strategy among the supply chain member: Facing 

GIG economy and why should logistics players care? Int. J. Supply Chain. Manag. 2019, 8, 1042–1048. 

[Google Scholar] 

[18]. Kotler, P.; Keller, K.L. A Framework for Marketing Management, 6th ed.; Pearson: London, UK, 2016. 

[Google Scholar] 

[19]. Rajagopal; Behl, R. Innovation, Technology, and Market Ecosystems: Managing Industrial Growth in 

Emerging Markets; Springer International Publishing: Berlin/Heidelberg, Germany, 2019. [Google Scholar] 

[CrossRef] 

[20]. Bala, M.; Verma, D. A critical review of digital marketing. M. Bala, D. Verma (2018). A Critical Review of 

Digital Marketing. Int. J. Manag. IT Eng. 2018, 8, 321–339. [Google Scholar] 

[21]. Ganji, E.N.; Shah, S.; Coutroubis, A.; Gestring, I. Towards a sustainable demand chain framework: 

Successful product development integration and drivers. In Proceedings of the 2018 IEEE International 

Conference on Technology Management, Operations and Decisions, ICTMOD, Marrakech, Morocco, 21–23 

November 2018; pp. 166–171. [Google Scholar] [CrossRef] 

[22]. Gornostaeva, Z.V.; Lazareva, N.V.; Bugaeva, M.V.; Gribova, O.V.; Zibrova, N.M. Directions and tools of 

industry marketization in contemporary Russia. Qual.-Access Success 2018, 19, 33–37. [Google Scholar] 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 2, Issue 4, February 2021 

Copyright to IJARSCT                   137 

www.ijarsct.co.in                                                   

Impact Factor: 4.819 

[23]. Xiao, Y.; Watson, M. Guidance on conducting a systematic literature review. J. Plan. Educ. Res. 2019, 39, 

93–112. [Google Scholar] [CrossRef] 

[24]. Rosário, A.; Moniz, L.; Cruz, R. Data Science Applied to Marketing: A Literature Review. J. Inf. Sci. 

Eng. 2021, 37, 1067–1081. [Google Scholar] [CrossRef] 

[25]. Raimundo, R.; Rosário, A. Blockchain System in the Higher Education. Eur. J. Investig. Health Psychol. 

Educ. 2021, 11, 21. [Google Scholar] [CrossRef] 

[26]. Thomé, A.M.T.; Scavarda, L.F.; Scavarda, A.J. Conducting systematic literature review in operations 

management. Prod. Plan. Control. 2016, 27, 408–420. [Google Scholar] [CrossRef] 

[27]. Kraus, S.; Breier, M.; Dasí-Rodríguez, S. The art of crafting a systematic literature review in 

entrepreneurship research. Int. Entrep. Manag. J. 2020, 16, 1023–1042. [Google Scholar] [CrossRef][Green 

Version] 

[28]. Raimundo, R.; Rosário, A. The Impact of Artificial Intelligence on Data System Security: A Literature 

Review. Sensors 2021, 21, 7029. [Google Scholar] [CrossRef] [PubMed] 

[29]. Rosário, A.; Raimundo, R. Consumer Marketing Strategy and E-Commerce in the Last Decade: A Literature 

Review. J. Theor. Appl. Electron. Commer. Res. 2021, 16, 164. [Google Scholar] [CrossRef] 

[30]. Raimundo, R.J.; Rosário, A.T. Cybersecurity in the Internet of Things in Industrial Management. Appl. 

Sci. 2022, 12, 1598. [Google Scholar] [CrossRef] 

[31]. Nica, E. Cyber-physical production networks and advanced digitalization in industry 4.0 manufacturing 

systems: Sustainable supply chain management, organizational resilience, and data-driven innovation. J. Self-

Gov. Manag. Econ. 2019, 7, 27–33. [Google Scholar] [CrossRef] 

[32]. Corallo, A.; Latino, M.E.; Menegoli, M. Agriculture 4.0: How use traceability data to tell food product to the 

consumers. In Proceedings of the ICITM 2020—2020 9th International Conference on Industrial Technology 

and Management, Oxford, UK, 11–13 February 2020; pp. 197–201. [Google Scholar] [CrossRef] 

[33]. Jančíková, K.; Milichovský, F. Hr marketing as a supporting tool of new managerial staff in industry 

4.0. Adm. Sci. 2019, 9, 60. [Google Scholar] [CrossRef][Green Version] 

[34]. Bigliardi, B.; Bottani, E.; Casella, G. Enabling technologies, application areas and impact of industry 4.0: A 

bibliographic analysis. Procedia Manuf. 2020, 42, 322–326. [Google Scholar] [CrossRef] 

[35]. Jemala, M. Long-term research on technology innovation in the form of new technology patents. Int. J. Innov. 

Stud. 2021, 5, 148–160. [Google Scholar] [CrossRef] 

[36]. Aydınocak, E.U. Internet of things (IoT) in marketing logistics. In Logistics 4.0 and Future of Supply Chains; 

Springer: Singapore, 2022; pp. 153–169. [Google Scholar] [CrossRef] 

[37]. Kamp, B. Expanding international business via smart services: Insights from ‘hidden champions’ in the 

machine tool industry. In International Business in the Information and Digital Age; Emerald Publishing 

Limited: West Yorkshire, UK, 2018. [Google Scholar] [CrossRef] 

[38]. Ahlemeyer-Stubbe, A.; Müller, A. How to leverage internet of things data to generate benefits for sales and 

marketing. Appl. Mark. Anal. 2020, 5, 233–242. [Google Scholar] 

[39]. Jonny, K.; Toshio, M. Modeling IoT and big data implementation. In Proceedings of the 2021 International 

Conference on Information Management and Technology, ICIMTech, Jakarta, Indonesia, 19–20 August 

2021; Volume 2021, pp. 645–650. [Google Scholar] [CrossRef] 

[40]. Jonny, K.; Toshio, M. Building an implementation model of IoT and big data and its improvement. Int. J. 

Technol. 2021, 12, 1000–1008. [Google Scholar] [CrossRef] 

[41]. Lee, C.; Chen, C.; Lee, Y.; Xu, G.; Li, F.; Zhao, X. Accelerating retail-innovation design for smart services 

via foresight approach and case-based design. Adv. Transdiscipl. Eng. 2017, 5, 813–820. [Google Scholar] 

[CrossRef] 

[42]. Alakaş, H.M.; Eren, T. Integrated Systems and Utilization in Logistics; Springer: Berlin/Heidelberg, 

Germany, 2022. [Google Scholar] [CrossRef] 

[43]. Cagle, M.N.; Yılmaz, K.; Doğru, H. Digitalization of business functions under industry 4.0. In Digital 

Business Strategies in Blockchain Ecosystems; Springer: Cham, Switzerland, 2020; pp. 105–132. [Google 

Scholar] [CrossRef] 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 2, Issue 4, February 2021 

Copyright to IJARSCT                   138 

www.ijarsct.co.in                                                   

Impact Factor: 4.819 

[44]. Lobova, S.V.; Alekseev, A.N.; Litvinova, T.N.; Sadovnikova, N.A. Labor division and advantages and limits 

of participation in creation of intangible assets in industry 4.0: Humans versus machines. J. Intellect. 

Cap. 2020, 21, 623–638. [Google Scholar] [CrossRef] 

[45]. Attaran, M.; Attaran, S. Digital transformation and economic contributions of 5G networks. Int. J. Enterp. 

Inf. Syst. 2020, 16, 58–79. [Google Scholar] [CrossRef] 

[46]. Lu, C.; Chang, F.; Rong, K.; Shi, Y.; Yu, X. Deprecated in policy, abundant in market? the frugal innovation 

of chinese low-speed EV industry. Int. J. Prod. Econ. 2020, 225, 107583. [Google Scholar] [CrossRef] 

[47]. Gupta, S.; Justy, T.; Kamboj, S.; Kumar, A.; Kristoffersen, E. Big data and firm marketing performance: 

Findings from knowledge-based view. Technol. Forecast. Soc. Chang. 2021, 171, 120986. [Google Scholar] 

[CrossRef] 

[48]. Matthyssens, P. Reconceptualizing value innovation for industry 4.0 and the industrial internet of things. J. 

Bus. Ind. Mark. 2019, 34, 1203–1209. [Google Scholar] [CrossRef] 

[49]. Fan, S.; Lau, R.Y.; Zhao, J.L. Demystifying big data analytics for business intelligence through the lens of 

marketing mix. Big Data Res. 2015, 2, 28–32. [Google Scholar] [CrossRef] 

[50]. Erevelles, S.; Fukawa, N.; Swayne, L. Big Data consumer analytics and the transformation of marketing. J. 

Bus. Res. 2016, 69, 897–904. [Google Scholar] [CrossRef] 

[51]. Moors, J.; Rogiest, S. Implementing big data analytics in a manufacturing environment: A theoretical 

framework. In Proceedings of the 14th European Conference on Management, Leadership and Governance, 

ECMLG 2018, Utrecht, The Netherlands, 18–19 October 2018; pp. 180–187. [Google Scholar] 

[52]. Ramadhani, H.A.D.; Erwin Widodo, S.T. A data analytics model of banking performance and economic 

condition: East java region case. In Proceedings of the International Conference on Industrial Engineering 

and Operations Management, Bangkok, Thailand, 5–7 March 2019; pp. 2532–2541. [Google Scholar] 

[53]. Ruiz-Real, J.L.; Uribe-Toril, J.; Torres, J.A.; Pablo, J.D.E. Artificial intelligence in business and economics 

research: Trends and future. J. Bus. Econ. Manag. 2021, 22, 98–117. [Google Scholar] [CrossRef] 

[54]. Vlačić, B.; Corbo, L.; Silva, S.C.; Dabić, M. The evolving role of artificial intelligence in marketing: A 

review and research agenda. J. Bus. Res. 2021, 128, 187–203. [Google Scholar] [CrossRef] 

[55]. Lee, J.J. Development of craft copyright industry using blockchain technology. In Proceedings of the 2021 

21st ACIS International Semi-Virtual Winter Conference on Software Engineering, Artificial Intelligence, 

Networking and Parallel/Distributed Computing, SNPD-Winter, Ho Chi Minh City, Vietnam, 28–30 January 

2021; pp. 263–264. [Google Scholar] [CrossRef] 

[56]. Popkova, E.G.; Sergi, B.S. Human capital and AI in industry 4.0. convergence and divergence in social 

entrepreneurship in Russia. J. Intellect. Cap. 2020, 21, 565–581. [Google Scholar] [CrossRef] 

[57]. Khan, M.A.; Wuest, T. Mapping of PSS research: A bibliometric analysis. In Proceedings of the International 

Conference on Industrial Engineering and Operations Management, Bandung, Indonesia, 6–8 March 2018; 

pp. 398–406. [Google Scholar] 

[58]. Baryshnikova, N.; Kiriliuk, O.; Klimecka-Tatar, D. Enterprises’ strategies transformation in the real sector of 

the economy in the context of the COVID-19 pandemic. Prod. Eng. Arch. 2021, 27, 8–15. [Google Scholar] 

[CrossRef] 

[59]. Menon, S.; Shah, S. Are SMEs ready for industry 4.0 technologies: An exploratory study of i 4.0 

technological impacts. In Proceedings of the International Conference on Computation, Automation and 

Knowledge Management, ICCAKM, Dubai, United Arab Emirates, 9–10 January 2020; pp. 203–208. 

[Google Scholar] [CrossRef] 

[60]. Bilbao-Ubillos, J.; Camino-Beldarrain, V.; Intxaurburu, G. A technology-based explanation of industrial 

output processes: The automotive, machine-tool and “other transport material” industries. J. Knowl. 

Manag. 2020, 25, 1640–1661. [Google Scholar] [CrossRef] 

[61]. Boccia, F.; Covino, D.; Di Pietro, B. Industry 4.0: Food supply chain, sustainability and servitization. Riv. 

Studi Sulla Sostenibilita 2019, 9, 77–92. [Google Scholar] [CrossRef] 

[62]. Caliskan, A.; ÖzkanÖzen, Y.D.; Ozturkoglu, Y. Digital transformation of traditional marketing business 

model in new industry era. J. Enterp. Inf. Manag. 2020, 34, 1252–1273. [Google Scholar] [CrossRef] 



IJARSCT  ISSN (Online) 2581-9429 

    

 

       International Journal of Advanced Research in Science, Communication and Technology (IJARSCT) 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

 Volume 2, Issue 4, February 2021 

Copyright to IJARSCT                   139 

www.ijarsct.co.in                                                   

Impact Factor: 4.819 

[63]. Fremont, V.H.J.; Frick, J.E.; Åge, L.; Osarenkhoe, A. Interaction through boundary objects: Controversy and 

friction within digitalization. Mark. Intell. Plan. 2019, 37, 111–124. [Google Scholar] [CrossRef] 

[64]. Navakitkanok, P.; Aramvith, S.; Chandrachai, A. Innovative entrepreneurship model for agricultural 

processing SMEs in Thailand’s digital and industries 4.0 era. Acad. Entrep. J. 2020, 26, 1–15. [Google 

Scholar] 

[65]. Carvalho, A.; Charrua-Santos, F.; Lima, T.M. Augmented reality in industrial applications: Technologies and 

challenges. In Proceedings of the International Conference on Industrial Engineering and Operations 

Management, Bangkok, Thailand, 5–7 March 2019; pp. 875–883. [Google Scholar] 

[66]. Cobelli, N.; Wilkinson, G. Online wine purchasing: A comparison between South Africa and Italy. TQM 

J. 2020, 32, 837–847. [Google Scholar] [CrossRef] 

[67]. Naglič, A.; Tominc, P.; Logozar, K. The impact of industry 4.0 on export market orientation, market 

diversification, and export performance. Organizacija 2020, 53, 227–244. [Google Scholar] [CrossRef] 

[68]. Dalkiran, G.B. The effects of industry 4.0 components on the tourism sector. In Logistics 4.0 and Future of 

Supply; Springer: Singapore, 2022; pp. 235–250. [Google Scholar] 

 


