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14 Abstract: (1) Background: The importance of this article is to analyze the technological
15 developments in the field of the Internet and Internet technologies and to determine their
16 significance for the sustainable development which will result in the emergence of the Society 5.0;
17 (2) The authors used automated content analysis for the analysis of 552 articles published in 306
18 scientific journals indexed by SCII and/or SCI - EXPANDED (Web of Science (WOS) platform)
19 between the years 1996 and 4/2020. The goal of the research was to present the relationship between
20 the internet and sustainable development. (3) Results: The results of the analysis show that the top

21 four most important themes in the selected journals were “development”, “information”, “data”,
22 and “business and services”. (4) Conclusions: Our research approach emphasizes the importance of
23 the culmination of scientific innovation with the conceptual, technological and contextual
24 frameworks of the internet and internet technology usage and its impact on sustainable
25 development and emergence of the Society 5.0
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30 1.Introduction

31 The emergence of the Internet can be considered one of the greatest innovations of the last thirty
32 years. Since the beginning of the 1990s, the Internet has exerted significant influence and brought
33 about changes in the economic and socio-political spheres. In this context, business process redesign,
34 computerization and digitization in the 1990s were all actualized. Additionally, the emergence of the
35  internet-enabled the electronic exchange of documents, the pooling of databases, new
36 communication channels between public administration and citizens (e-government), between
37 organizations, and between organizations and customers (e-commerce) [1,2].

38 In 2004, they announced on Facebook that they would “give people the power to share and make
39  the world more open and connected” [3]. The rapid development and spread of web 2.0 and social
40  media had begun, enabling the interaction between current and potential users (consumers) and
41  revealing the form and nature of their thinking [4]. Porter identified two factors that determine
42 internet profitability: an industrial structure and a sustainable competitive advantage [5]. These are
43 universal factors that relate to any form of technology or type of business. However, their
44  effectiveness depends on the type of business and industry.
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45 The introduction of the Internet and the parallel development of the Internet, or digital economy,
46  enabled the transition from the third industrial revolution (1960-2011) to the next, dubbed as the
47  fourth industrial revolution (also referred to as Industry 4.0) in 2011. Rapid technological
48  developments, cheaper computer equipment and the increasing availability of broadband (such as
49  5G, fiber optic cable) are factors that have changed lifestyles and work styles. Information and
50  communication technologies enable continuous interactivity, connectivity, transparency and leaps in
51  productivity. All of these factors have an essential role in sustainable development. Technology and
52 economic growth are inextricably connected in the transition from new to innovation economies [6].
53 Today, the digital media is used innovatively by content creators for creative expression in such
54  spheres as digital art, science, technology, and business. Digital media enables users several
55  important abilities. The abilities ranges from expression to education, whilst communication and
56  social interaction are also bolstered. Thus, paving the way for the digital economy’s popularity.
57  Since 2008, aspects of life such as the economic and social activities have been integrated into the
58  digital economy, made possible by technology by the internet and other platforms such as the mobile
59  and sensory system [7]. In recent years, a more significant role in the technology field of ICT has been
60  observed in the mobility of data transmission, cloud computing, the development of business
61 intelligence systems and the web 2.0, which also includes social media [8]. The web 2.0 and its
62 successors, the semantic web 3.0 and the 4.0 web, have evolved due to the maturity of their
63  predecessors and the fact that more than four billion people in the world have access to the Internet
64  [9]. Internet evolution is leading to further innovation in the global markets, which are manifesting
65  themselves in many ways, from changing consumer behavior and thus to new sustainable
66  development within business models (sharing economy, circular economy); reorganizing the
67  financial industry with the introduction of fintech (digital payments, digital remittances,
68  crowdlending and crowd investing); the decline of the traditional media and the emergence of the
69  digital media (video games, video-on-demand, e-publishing, and digital music) [10,11]. In the
70 government, new sectors developed, such as e-government as a public service and e-democracy as
71 the citizen online participation and decision-making system, which are in the fourth industrial
72 revolution, transforming smart governance in the framework of the smart city [12].

73 The fourth industrial revolution brings the next evolution step in the development of internet
74 technologies. It is based on the “cyber-physical systems, the Internet of Things (IoT), the Internet of
75 Services (I0S), 5G and the Industrial Internet” [13-15]. The fourth industrial revolution is changing
76 the meaning of the ideology of a network, segueing from a focus on connections to a source of
77  innovation [16]. The development of networks has also increased the importance of data. In recent
78 years, the value of data has increased dramatically for businesses [17,18].

79 The importance of this article is to analyze the technological developments in the field of the
80 Internet and Internet technologies and to determine their significance for the sustainable
81  development which will result in the emergence of the Society 5.0. It goes back to the name of a
82  Japanese government program in which they wish to establish a better, super-smart and more
83  prosperous human-centered society, with the support of the economy known in Europe and America
84  asIndustry 4.0. [19].

85 The Internet can be understood as a conglomerate of ideas, technical and social inventions,
86 political contexts, socio-cultural circumstances, and economic developments, the results of which are
87  visible in the context of sustainable development. The question is how to familiarize oneself with the
88  current knowledge about the relationship between the Internet and sustainable development. Since
89  there are alarge number of articles, an alternative approach was chosen that was capable of efficiently
90  and successfully categorizing vast amounts of data, that enabled the reader to obtain appropriate
91  explanations of the research phenomenon understandably. For the topic under discussion, an
92  automated content analysis method was used to identify the key topics and the concepts of interest
93  to the researchers [20-22].

94 Our approach emphasizes the importance of the culmination of scientific innovation and its
95  impact on sustainable development; therefore, we are primarily concerned with the conceptual,
96  technological and contextual foundations that drive the emergence of the Internet. This development,
97  which has led to a global network, demonstrates the rich heritage of a range of inventions owing to
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the ingenuity of different individuals throughout history, with credit due to several organizations
and the actualization of diverse strategic goals. In this paper, some critical cases that set the tone for
the flourishing of the Internet are considered, utilizing an analysis of different sources, including
those that posit that this growth would have been inevitable. It should be noted, that technology is
not regarded as a set of neutral tools but are merely available in a social system since technological
integration with the social environment usually "leaves room for different social interests and values
to participate in it" [23].

The article consists of the following sections: introduction, which is followed by research
method, which includes data collection, literature selection, data analysis and results of our analysis.
The article concludes with a discussion of results and conclusion, which include paper limitations
and propose researches in future development trends.

2. Research method

2.1. Data source and data collection

This research presents an insight into the studies about the relations between the Internet and
sustainable development. In the research were analyzed articles published from 1996 to April 2020.
The review focuses solely on the analyses of empirical and theoretical studies that were published as
peer-reviewed papers.

The peer-reviewed scientific papers were retrieved through the research platform Web of
Science (Science Citation Index Expanded (SCI-EXPANDED), Social Sciences Citation Index (SSCI)
and Arts & Humanities Citation Index (A&HCI). The Boolean keyword combination was used to
search for the relevant paper’s titles and abstracts: [Internet] AND (‘sustainability’” OR ‘sustainable
development’).

A search of the Web of Science resulted in 571 peer-reviewed articles published in academic
journals. Review of the abstracts as well as the full texts was undertaken, unearthing 19 irrelevant
articles, i.e., those that the main text was incongruent with the inquiry into the internet’s importance
in sustainable development were subtracted from the sample and analysis, which resulted in a final
sample of 552 articles published across 306 journals

The first article on the topic was published in 1996. Since 2008, the number of published articles
has increased, and a noticeable upward trend has been observed over the last three years. Most of the
papers were published in journals that are directed to the general focus of sustainability (e.g.,
Sustainability, Sustainable development). A significant number of papers were published in such
journals as, Journal of Cleaner Production, International Journal of Sustainable Development &
World Ecology, Journal of Environmental Protection and Ecology, Environmental Engineering and
Management Journal. The papers were primarily focused on environmental modelling, management,
and planning. The third most important group were the journals focused on the Internet, computers,
telecommunications and technology (IEEE Access, Sensors, Journal of Medical Internet research,
Telecommunications policy, IEEE Communications Magazine, International Journal of Production
Research, Computers and Electronics in Agriculture, Computers in Industry, Electronic Library,
Electronics). Other papers were focused on the economy, tourism and development (e.g., Amfiteatru
Economic, Tourism Management), urbanism, building and land use (Journal of Urban Technology,
ISPRS International Journal of Geo Information), medicine (e.g., BMC Health Services Research) and
education (e.g., International Journal of Sustainability in Higher Education).

In parallel with the increasing use of the Internet and internet technologies in society, the number
of research articles dealing with the relationship between the Internet, internet technologies and
sustainable development has also increased, as shown in Figure 1.

d0i:10.20944/preprints202008.0494.v1
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145 Figure 1. Publishing trends, authors work.
146 2.2. Classical Content Analysis
147 The research in this article is based on content analysis, which has been used for more than three

148  centuries, but only in the middle of the 20th century, has it received a methodologically developed
149 form, while the term itself, content analysis in English, has been used since 1941 [24]. The procedure
150  isbased on Krippendorff that went through several stages of development: the quantitative analysis
151  of newspapers, content analysis, propaganda analysis, general content analysis and computer
152 analysis text [25], whereby the second edition also refers to the development of qualitative
153 approaches [24,26], which are used in the article research. Krippendorff believed that various forms
154  of qualitative content analysis probably emerged in response to the quantitative analysis of
155  newspapers or too partial results of content analytical research in the middle of the last century [24].
156  Other authors assume that this form of content analysis was developed primarily for the qualitative
157  studies of the considerable amounts of data obtained through the use of scientific interviews and
158  used in various disciplines such as sociology, psychology and linguistics [27-29]. Content analysis is
159  aresearch technique that aims to produce a systematic empirical record of symbolic communication
160  as one of the most critical aspects of social life [30]. According to Halmi [30]., the application of
161  content analysis moves between quantitative semantics on the one hand and the subject register on
162 the other, whereby the subject register implies the discovery of only the essential content of some
163 symbolic communication. According to Barelson’s classical definition, content analysis is “a research
164 technique for the objective, systematic and quantitative description of the manifest content of
165  communication”. The quantitative aspect of content analysis is more emphasized in this definition
166  because of the need to prove and confirm the method as “scientific/positive/solid”, but in this case,
167  the qualitative elements of the research remain with “textual and/or visual content”. Therefore, the
168  qualitative aspects of the analysis are also relevant content, especially when the number of units
169  analyzed is too small to apply statistical methods. There are three approaches to the analysis of
170 symbolic (qualitative) material outlined by Barelson: a) from the content— the researcher is primarily
171  interested in the content-related characteristics of the message; b) from the creator of the material —
172 the researcher is only interested in the content of the message if this enables him to learn more about
173 the characteristics of the person who created the message; c) from the audience —through the content
174 of the message, the researcher tries to find out the characteristics of the audience to whom the
175  message is addressed [30].

176 Classical content analysis is based on the review and manual entry of bibliographical references
177  in order to provide content-relevant insights into texts. The content analysis itself is performed
178  manually, which means that studies are limited to manually examining various written sources (e.g.,
179  academic articles) to identify thematic and consents. The research is thus limited to the text size,
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180  which results in several associated limitations (e.g., insufficient sampling, biased estimates), time-
181  consuming searches for a large number of articles, and thus the reduced efficiency and effectiveness
182 [31]. Another limitation associated with manual text analysis is that researchers prioritize resources
183  according to their interest and thus overlook other relevant findings [31,32]. All these reasons have
184  led to the consideration that researchers need to apply new methods that can help to address these
185  existing problems and make content or text analysis more effective, objective and robust. Therefore,
186 an alternative approach to classical text analysis is automated content analysis (ACA) which based
187  on a different computer programs and it is increasingly used in scientific literature [29].

188  2.3. Automated Content Analysis

189 An Automated Content Analysis references a series of algorithms using probabilistic models.
190  These models are segmented into different sections, namely, "topic models" or "concept-mapping
191  models" [33]. The aim is to decipher obscure thematic compositions in the literature. The term
192 "thematic composition" describes the main themes of a literature collection, the frequency with which
193 they occur, and how the correlate. The purpose of these algorithms is to identify themes and classify
194 the literature utilizing the themes as a guide for the classifications [31].

195 3. Analyses and Research Results

196  3.1. Data Analysis

197 ACA was undertaken with the Leximancer software (5.0). As an advanced natural language
198  processing software, Leximancer has no preconception to extract the data, the final analysis is gleaned
199  from the data. Utilizing Bayesian theory, Leximancer quantified the text through an emerging,
200  unsupervised iterative process to determine the frequency of concepts and their relationships [32].
201  Therefore, the " fragmented pieces of evidence " in the document "can be used to predict what actually
202  happens in the system" [34]. Leximancer identified the main concepts in text reliably in a process that
203 s easily duplicated (i.e., frequency and patterns of co-occurrence) based on the interdependent of
204  words in the text. Leximancer transcends the limitations of qualitative analysis. Firstly, it overcomes
205  some of the inherent biases and potential errors of researchers, especially in the manual coding of
206  categories and defining the rules of classification [35]. With Leximancer, we can automatically infer
207  concepts and themes from the data and provide clear, concise and accurate interpretations [36]. The
208  concept derived from Leximancer consists of words which are interrelated defined in the software as
209  “words” that appear in two blocks of sentence text (including their synonyms). The prominence here
210  in defining a theme is based not only on frequency of occurrence of certain words, but also on the
211 number of connections that word has with other identified concepts [37]. Leximancer generates a heat
212 map to visually display the final results. Themes are coded by color, and brightness is used to denote
213 the significance of the theme [38]. The mapping implies strong semantic relationships based on the
214 visual proximity in Leximancer [39; -32].

215 The research was carried out in four stages, beginning with the selection of relevant documents,
216  followed by the generation of concept seeds utilizing the tab “concept seed”. The next step was the
217  creation of a thesaurus for useful terms and the fourth and final step was the generation of results.
218  Each step can be tailored to the needs and requirements of research to ensure that only relevant
219  information is analyzed. With the use of a comprehensive analysis, all terms that were not substantial
220  inthe study were omitted. Leximancer also provides a list of common words that should be excluded
221  (e.g, a, an, ich, me, you, via). The remaining words were carefully removed manually from being
222 further analyzed (e.g., “paper”, “article”, “study”, “research”, “methodology”). The software
223 automatically produces results in the form of a topic guide and a concept map [40].

224 The research findings are discussed in the next subchapter.

225  3.2. Research Results

226 Leximancer 5.0 generated a total of 64 concepts and 12 topics from the titles, abstracts and
227  keywords of 552 articles published in 306 journals between 1996 and 4/2020. The authors used the
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228  slider % visible concepts to 100% and changed the number of concepts visible on the map from 50%
229  (automatically) to 100%. The topic size was moved from 33% (automatic) to 39%. A topic is defined
230  as a group or cluster of concepts that have commonalities or connections. This can be seen in their
231  immediate proximity to the concept map. The topic’s name is gleaned from the most prominent
232 concept that appears in the group of interconnected concepts. The calculation of the number of hits
233 informed the topics that are formed, and taken from the text and fit each concept based on the
234  programs machine learning abilities [41]. Table 1 presents the themes, as well as the hits and related
235  concepts.

236 Table 1. Themes and concepts in the journals in the years from 5/1996 to 4/2020.
No Theme Hits Concepts
1 Development 1201 development, sustainable, technologies, public, sustainability, environment,
fintech
2 Information 889 information, Internet, technology, access, communication, global, change
3 Data 856 data, system, model, network, developed, application
4 Services 633 services, digital, support, potential, resources, big
5 Management 601 management, systems, key, challenges, quality, planning
6 Social 543 social, economic, impact, growth, business, market
7 Energy 527 energy, smart, urban, cities, factors
8 Countries 521 countries, Internet, online, digital, policy
9 Environmental 463 environmental, future, important, role
10 Knowledge 354 knowledge, service, health, users
11 Mobile 235 mobile, education, networks
12 Performance 90 performance
237 Source: Authors” work.
238 Figure 2 depicts the detailed concept map. Concepts are connected to the themes based on their

239  relationship to each other, these are graphically shown as circles. Leximancer use the heat map
240 concept to denote themes, therefore hot colors (red, orange) show the significant themes, while cool
241 colors (blue, green) depict those that are less critical [40]. The four themes with the most significant
242 number of hits are “development”, “information”, “data” and “services”.
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244 Figure 2. Concept map of the chosen papers published between 1996 and 4/2004 (source: authors’
245 work).
246 Figure 2 shows that the circles of certain thematic overlapping with the circles of other thematic,

247  thus forming cross-sections that contain individual concepts, which thus fall into both overlapping
248  thematic. For example, the theme “development »overlaps with the theme’s “services”,

V77, v u

249  “management”, “energy”, “environmental”, “social” and “information”. The theme “information”
250 overlaps with the themes “countries”, “services”, “development” and “social”. The theme “services”
251  overlaps with the theme’s “development” and “management”. The theme “data” overlaps with the
252 theme’s “knowledge”, “services” and “management”. The theme “knowledge” overlaps only with
253 the theme “data”. The theme “management” overlaps with the theme’s “development”, “energy”,
254  “services” and “data”. The theme “energy” overlaps with the theme’s “development” and
255  “management”. The theme “environmental” overlaps with the themes “social” and “performance”.
256  The theme “performance” overlaps only with the theme “environmental”. The theme “countries”
257  overlaps only with the theme “information”. It can also be seen in Figure 2 that the concept
258  “important” lies between the intersection of the themes “environmental” and “development”. The
259  concept “sustainability” lies between the intersection of the theme’s “development” and “energy”.
260  The concept “potential” lies between the intersection of the theme’s “development” and “services”.

261 The concept “local” lies between the intersection of the theme’s “services” and “information”. The
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262 concept “internet” lies between the intersection of the themes “information” and “countries” and the
263 concept “big” lies between the intersection of the themes “data” and “services”.

264 4. Discussion

265 For this automated content, the analysis used 552 articles published in 306 scientific journals
266  indexed by SCII and/or SCI (WOS platform) between the years 5/1996 and 4/2020. The goal of the
267  research was to present the relations between the Internet and sustainable development.

268  4.1. Research Topic through the Period

269 According to the consideration, the history, and the time variation of the article thematic, the
270  authors edited them following the development of the Internet and internet technology and their
271  meaning for the sustainable development and emergence of the Society 5.0 in two periods, according
272 to their content characteristic.

273 4.1.1. Research Topic between 1996 to 2011

274 Based on the analysis of the content of the articles published between 1996 and 2011, it can be
275  concluded that in the nineties of the 20th century, came the convergence of the telephone, data and
276  broadcasting networks and services. The results were visible in the synergy between computer
277 science, computers and media, and were implemented at the end of the 20th century [42-44].
278  Nevertheless, it was only in the early 1990s that the personal computer got its own network identity,
279  which is known as an IP address, connection equipment for local area networks (LAN) and
280  connection to remote computers [45]. The concept of hypertext was disclosed in the early 1990s by
281  Tim Berners-Lee, who invented today’s indispensable worldwide web and defined it as “a practical
282  project designed to bring global information into existence using available technology” [46]. From
283 the technical point of view, the web can be defined as a collection of uniquely labelled digital personal
284  files written in hypertext mark-up language (HTML) on servers that are connected to a network of
285  computers connected to TCP/IP, and accessible from any computer independently of the system
286  platform [47].

287 In the second half of the 1980s and early 1990s, the increase in the availability of computers and
288  information equipment contributed to a faster transition to the computerization and digitization in
289  the private and the public sectors. The new generations of programming languages (e.g., C +, SQL),
290  relational databases and LANs have enabled the integration of previously separate tasks, the
291  interdependence of organizations with information as well as the increased transparency of business
292  and decision making [48]. Unlike the period of automation, where technology was used primarily for
293  tasks, in the period of computerization and digitization, the trend from individual computer jobs
294  changed to job integration and multi-purpose jobs, with access to programs from local and central
295  units [49].

296 The concept of information infrastructure comprised approximately three layers in the mid-
297 1990s and up to the end of the century: the underlying layer of networks (ISDN, GSM, broadcasting,
298 IP, MPLS, Bluetooth, satellite) [50,51], the intermediate layer (security, electronic signature,
299  directories, billing) [52-54] and the service layer (telephony, radio and tv, www, SMS, WAP protocol,
300  video conferencing) [55-57]. In the context of business process redesign, computerization and
301  digitization in the 1990s, and based on the information infrastructure, it was possible to do what
302  interested the user and what would benefit them. These were mainly the services and applications
303  developed during this period: e-commerce [58,59], new ways of internet entertainment (e.g., movies
304  on the Internet) [60] and virtual entertainment (e.g., online games) [91], distance learning [62,63],
305  telemedicine [64,65], e-government (exchange documents with public service) [66], geographic
306  information systems for spatial decision making for e-government sustainable development projects
307  (regional and territorial spatial data) [67-69], environmental early-warning systems [70,71] and GIS
308  for healthcare organizations for the purpose of the collection of epidemiological data and for
309  informing about healthcare delivery [72].
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310 All of this (information infrastructure, services, applications, content) is the cornerstone of the
311  functioning of the information society, but it requires the interdisciplinary knowledge of other fields
312 (economics, law, sociology, psychology) [73-75].

313 During the research period, the intellectual property became the universal basis for most new
314  and existing services. The asynchronous transfer mode (ATM) technology, which initially played its
315  role in the backbone networks, also became established in accessing the networks linked to ADSL
316 and even in the UMTS concept [76,77]. The introduction of third-generation mobile communications
317  heralded the introduction of internet protocol version 6. In connection with the dominance of the
318  protocol, IP came to the forefront in the MPLS label based on multi-protocol switching, which was
319  intended to incorporate the advantages of IP and ATM technologies and was implemented in spinal
320  networks in combination with optical technologies [78]. Mobile telecommunications had outgrown
321  the voice transmission system, and 3G was mainly focused on multimedia and e-business [79,80].
322 The technologies of GPRS, EDGE and WAP, however, point the way to universal mobility [81].
323 The technology was, therefore, no longer a limiting factor since it allowed the implementation of
324 virtually all services [82-84]. A bigger problem was to develop relevant new services that were simple
325  to use and at the same time interesting enough for users. The development of the internet-based
326  communication and knowledge management systems enabled the rise of the digital platforms which
327  enabled data collection [85], information sharing [86,87], decision making (e.g., real estate knowledge,
328  device-based decision support system, agriculture knowledge-based decision support) [88,89],
329 capacity building [87], open access [90], transparency [91], collaboration and information services [92-
330  94]. The internet platforms, mobile applications and participation tools enabled the emergence of the
331  electronic banking [95,96], touristic online services [97,98], telemedicine [64, 65], online education [63]
332  and ICT-based learning systems (e.g., for environmental studies) [99, 100], open-source [101], e-
333 government (e.g., digital signature) and e-democracy services (e.g., citizen participation) [102]. It is
334 important for e-business emergence, that internet platforms gain the trust of customers which enables
335  privacy and security.

336 Under internet services, we most often imagine browsing the Internet, which, in addition to the
337  web itself, also includes voice telephony, video conferencing, audio and video streaming, video on
338 demand, WebTV and similar services. In the 21st century, the Internet became a medium that has
339 brought together services that had so far been provided based on specific networks [103].

340 Internet technology has become universal, so it has succeeded. On the other hand, this
341  universality in providing some services also causes problems. The compromise is between adding
342  new functionalities, introduced by internet technology (information on request, interactivity, easy
343  generation and publishing content) and the quality of service and price. Internet services that became
344  analternative to existing similar services (provided by specialized networks) typically provided some
345  new additional functionalities that were lower in quality than the “original” services and had a lower
346  price. Increased bandwidth and the introduction of control mechanisms for quality of service in IP
347  networks ensured higher quality, but also a higher price, which was still lower than the “original”
348 solution [104]. Information infrastructure was understood as a concept that seeks to interact with the
349  different telecommunications networks, processing device data, databases and terminals to the
350  appropriate user quality and the safe use of telecommunication services for a reasonable price. This
351 means that there was no single solution, instead there were several, and each meant an inevitable
352  compromise between functionality, quality and price [105].

353 The most significant trends in modern telecommunications were: i) mobility, especially 3G and
354 4G, which have caused countries to have to re-examine the industry policy. There were more and
355  more services that were accessible on a mobile basis (voice and data) [104] and ii) broadband, which
356  was, at the beginning of the 21st century, the only service at that time that enabled high-speed Internet
357  (video services from radio and cable TV were only slowly migrating to other media) [105,106]. Fast
358 Internet and the emergence of the internet platforms as a media-oriented service enabled the
359  virtualization of network environments and the adoption of new movie distribution internet services
360  [107]. It has to be mentioned that public investments in rural broadband services have an important
361  impact on the regions and the countries’ economic development [108, 109].
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362 The advent of the Internet in the early 1990s influenced the rise of the so-called new economy
363 (1990-2008) or the knowledge-based economy [110,111]. A vital feature of the digital economy era
364  was the influence of the Internet on the growth of dot.com online businesses. Expectations about the
365  influence of the Internet on the growth of new business models were therefore high at the end of the
366  20th and beginning of the 21st century [73].

367 In the era of the new economy, there was a boom in global competition. However, the first world
368  economic crisis in 2002 led to the decline of the dot.com companies. Changes in macroeconomic
369  trends contributed to the uncertainty in the business environment. The financial crises between 2008
370  and 2009 ended the period of the new economy. The studies about the investments in information
371  technology (IT) in the new economy show that that almost half of all projects initiated in the field of
372 IT failed. Investments did not have such influence on the high economic growth in the U.S., with low
373  unemployment and low inflation in that time [66].

374 The organizations were therefore faced with the question of how to ensure a sustainable e-
375  business model [112], and according to the research, large firms adopted ICT faster than SMEs. [113-
376  115]. Many established companies in different industries were faced with the enormous changes in
377  product design and business processes (e.g., virtual teams) that have led to the provision of digital
378  services and products, such as car sharing, which is exclusively based on digital platforms and mobile
379  applications [106].

380 The organizations were introduced to a comprehensive infrastructure based on a more flexible
381  organizational structure for the implementation of marketing and technological innovation as
382  required [73]. The new social and economic paradigm has brought an organizational change in
383  management strategies, structures and styles. The increasing productivity (labor) during this period
384  (after 1980) no longer provided a sufficiently high added value. Therefore, it was necessary to find a
385  new business resource to create it. The predominance of this was that the knowledge and flexibility
386  of organizational structures. With the introduction of knowledge, the role of the winning factor in the
387  market began to assume quality. The importance of the quality of products or services provided and
388  the process of work itself has gradually shifted from the industrial sector to public administration
389  and public organizations. The product-oriented business was thus retreating to the customer-
390  oriented business based on customer information behavior [117]. Humanity recognized that the
391  ability to develop or acquire the fundamentals of modern information and communication
392 technologies plays a vital role in economic, environmental and social development (e.g., foreign
393 direct investments, citizens” wellbeing, digital literacy) [75,82,118].

394 In 2011, came the launching of the fourth industrial revolution (4IR). The ubiquitous computing
395  was considered as a “promising technological path of innovation”, and the Internet of Things (IoT)
396  was born, which enabled new business models, technological platforms, the emergence of the smart
397  city and its services [120].

398  4.1.2. Research Topic between 2012 to April 2020

399 According to the analysis of the content of the articles published between January 2012 and April
400 2020, it can be concluded that the fourth industrial revolution is based on the Internet of the Future,
401 that consists of the four pillars: Internet of Users (IoU), Internet of Content (IoC), Internet of Services
402 (I0S) and Internet of Things (IoT) (see Figure 3).
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403
404 Figure 3. The constitution of the Internet of the Future (source: authors” work).
405 From the perspective of the Internet of Users, the Internet of the Future will need to support the

406 interactive involvement of an increasing number of different users with different needs and
407  expectations [121,122]. Within the Internet of Services, the focus is on service-oriented computing,
408  contextualized and proactive services, and service orchestration. This will lead to the creation of
409  virtual communities and the exchange of knowledge and experience among the users involved, with
410  semantic technologies playing an important role in gathering vast amounts of information and
411  knowledge [8,11]. This had led to the big data dilemma that we face today, as well as the novel cloud
412 computing paradigm, which has proliferated in recent years. The growth of big data is projected to
413 continue its rapid growth and will play a significant role in promoting the development of society
414 [123]. Sources of big data include web, social media, mobile applications, different types of records
415 and databases, geospatial data, surveys, scanned traditional documents, among others [8,124]. The
416  gap between the cloud and the endpoints (e.g., IoT nodes) is bridged by fog computing. The task of
417  fog computing is to enable the storage and management of data in network nodes located near its
418  devices. Thus, data processing, storage, networking, decision-making and data management not only
419  occur in the cloud, but these processes have already started their way to the cloud IoT (preferably
420  near IoT devices). If cloud computing is a centralized unit, fog computing is a decentralized unit.
421  Thus, fog computing enables devices to either serve as fog computing nodes themselves (e.g., tablet
422 or smartphone acts as a fog node for home sensors) or use fog resources as clients of the fog nodes
423 [124].

424 With the 4IR, creativity becomes the source of new value creation, and innovation and intuition
425 (e.g., in smart manufacturing) [125] have become the lever for shaping the winning factors in the
426  market. This develops an era of innovation economics, in which knowledge development,
427  professional attitudes to work and the acquisition of ICT become a stable basis for creativity and
428  innovative processes as a way to increase efficiency and effectiveness [6].

429 The technological development in 4IR is the result of the rapid penetration of smart technologies
430  in the human professional and social environment. When we talk about the importance of digital
431  literacy for human social and professional sustainable development from ten years ago, today it
432 becomes a prerequisite for managing the complexity of solving everyday functional activities. The
433 rapid implementation of smart technologies in the business or private environment, therefore,
434 requires people to acquire new skills and competencies to invest in acquiring, sharing and creating
435  knowledge, which requires access to devices connected to the Internet. Knowledge management 4.0
436 (KM 4.0) enables continuous processes of sharing, storing, analyzing and transforming rough data
437  into value-added information [126]. It is important for the business and urban ecosystems of the smart
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438  cities that stakeholders adopt digital platform deployments that play an important role in acquiring
439  and improving the complexity of data collection and analysis. Smart technologies can collect
440  knowledge (even tacitly) from citizens (i.e., through the codification of habits, visualization,
441  consulting, use of e-services) and transfer “peer” data to data processing and storage centers
442 (cyberspace) (e.g., by providing enriched information on citizens using platforms such as e-health, e-
443 government, e-learning, e-social links for the elderly, e-mobility and fintech which could also use
444  video and audio to explain functionality, use and human control [127,128]. The importance of
445  knowledge management 4.0 processes has increased with the emergence of social distancing because
446  of the coronavirus in 2020. This will have a significant impact on further socio-economic
447  developments and accelerate KM 4.0 processes in the individual’s daily life and social inclusion.
448 The economic innovation system incorporates critical factors such as social capital and
449 innovation, and reverse innovation versus globalization. Reverse innovation is the process of
450  presenting a product first in underdeveloped markets or developing countries, and only then in
451 industrialized countries [129]. In the context of an innovative economy, social innovations are
452  knowledge-based. Their core mission is to enable the further sustainable development of both
453 organizations and the social environment [130]. The technologically advanced business model of
454 social innovation in the 4IR is based on connecting individuals, organizations (both for-profit and
455  not-for-profit), networks or digital platforms to connect both tangible and intangible resources. Thus,
456  we can talk about the creation of a sustainable natural socio-economic model based on social
457  innovation, social entrepreneurship and innovative, disruptive entrepreneurship [131]. In doing so,
458  itisnecessary to ensure an adequate level of R&D funding, the international protection of intellectual
459  property deregulation, facilitating the acquisition of capital through venture capital and
460  contemporary derivatives as it is presented by the disruptive innovation crowdfunding and
461  blockchain [132].

462 Mechanisms beyond the collection and use of information will be developed within the Internet
463  of Content and Knowledge. They will enable the advanced processing and dissemination of
464  knowledge at local and global levels while incorporating conscious intellectual activities. For
465  example, advanced web applications and multimedia search engines will be developed to make
466  knowledge available to both human users and devices or things [133,134].

467 The IoT can be described as a dynamic global network infrastructure that will add the ability to
468  interact with real physical objects through the use of standard communication protocols and the
469  ability to configure the Internet of the Future independently. It is and will continue to integrate them
470  into the business, information and social processes that are part of everyday life. In this way, we get
471  aso-called smart environment in which people can play an active role in the context of using certain
472 things. Technological changes that have a significant impact on the social and political development
473 of society, and the emergence of new forms of social engagement, lead us to the smart city paradigm
474  and create opportunities for citizens to gain greater influence in decision making through modern
475  technological solutions and socio-political issues [127]. This leads to the development of smart city
476  governance, which could be based on social consensus based on a self-governing city management
477  system [128,135]. The research thus proceeds from a systematic approach to the social environment,
478  and thus we assume that the consequences of the use of modern technological solutions will have an
479  impact in the future on changes in social relations and the complexity of the social system [136,137].
480 It is primarily about designing theoretical frameworks that are useful for designing and regulating
481  new social relationships and for managing a complex social system and policy making (e.g., the
482  democratic process of self-organization of the (cyber) community in interaction with government
483  institutions) [138,139].

484 In connection with the Internet of Things, we come across a series of related concepts that may
485  even be contained in the Internet of Things concept. Above all, it is necessary to distinguish between
486  the Internet of Things, the Web of Things (WoT), the communication between devices (M2M) and
487 wireless sensor networks (Wireless Sensor Network, WSN). Unlike the Internet of Things, which
488  enables the accessibility and connectivity of devices and things, the Web of Things is about
489  integrating embedded devices into the web using web protocols and services such as HTML, XML,
490 RSS and others, that is, the accessibility of data from devices and things. Sensor networks play a
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491  unique role within connected embedded devices, which are typically wirelessly connected spatially
492  distributed nodes that jointly observe or monitor a particular physical or chemical phenomenon [140].
493 Today, the IoT has an impact on mobility services, health care, smart homes, energetical systems,
494  agronomy etc., as well as in the area of intelligent factories, where the development of the industrial
495  Internet plays an important role [141]. In the context of the smart factory, it is essential to mention
496  Cyber Manufacturing Systems that together with IoT, forms the framework the smart manufacturing,
497  where the communication and information network provides the connection between all the
498  connected systems [142]. Artificial intelligence is increasingly concerned with data analysis, planning
499  and the management of smart, sustainable and human-centered product development processes
500 [143]. The smart factory of the future will be based on the sustainable mutual interaction between
501  machine and human [144]. This definition of a future smart factory is very close to the concept of
502 Society 5.0 because its vision is to establish a human-centered society in which products and services
503  will be designed to meet potential needs and reduce specific gaps such as regional, generational,
504  gender, linguistic ones. The transformation processes will enable that people life will be comfortable
505  and vigorous. In order to ensure such living conditions, some of the challenges of economic and social
506  change will need to be addressed, which can be achieved by going beyond the use of advanced ICT,
507  AI and robots versus the transformation of society [19]. According to the Japanese Artificial
508 Intelligence Technology Strategy Al presents the key technology for emergence the Society 5.0. The
509  strategy consists from five pillars and it has to be exposed the ethics and regulation of Al
510  development and rule which includes answers to how, where, how long as to who can companies
511  collecting, storing and sharing a customer data [145]. Japanese government propose the establishing
512 the global rule about data sharing and they released the Social Principles of Human-Centric Al in
513 2019 [146].

514 In the next chapter are presented the results of the automated content analysis of the articles
515  published between May 1996 and April 2020.

516  4.1.3. Automated Content Analysis Results for Articles from 5/1996 to 4/2020

517 The results of the analysis show that the top four most important themes in the selected journals
518 are “development”, “information”, “data”, “business and services”.
519 The theme “development” is related to the concept's “development”, “sustainable”,

520  “technologies”, “public”, “sustainability”, “environment” and “fintech”. This can be explained by the
521  fact that information and communication technologies are increasingly entering the field of so-called
522 greenIT technologies in order to achieve long-term sustainable development [147]. The technological
523 footprint is seen as an important factor that harms the environment. Consequences are seen in that
524 the United Nations Sustainable Development Goals are not being achieved. In order to preserve the
525  natural environment, it is, therefore, necessary to accelerate the development of technologies that
526  achieve a low technological footprint [148]. Another issue related to sustainable development is the
527  introduction of new technologies in the digital business environment, introducing new sustainable
528  business models through the internet and internet technologies such as sensors and Wifi robots.
529 These technologies are important in the field of waste collection [149], business logistics,
530  consumption, production [150], and the field of natural disaster warning systems [151]. New
531  technologies have also led to the emergence of fintech, which is significantly changing the business
532 of the financial industry, moving it from traditional banking and e-banking into the cyber-physical
533 system (emergence of corporative sustainability) [152]. It is also important for citizens that, as part of
534 the development of a sustainable society, local authorities can implement online tools to involve
535  citizens more in political decision making. In this way, citizens can contribute to the development of
536 their environment by making more environmentally conscious demands on the leadership of the
537  municipality [136].

538 The theme “development” overlaps with the theme’s “information”, “services”, “management”,
539 “social”, “environmental” and “energy”.
540 The second most important theme is “information”, which is related to the concept’s
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technology”, “access”, “communication”, “global” and “change”. Since
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542  the last quarter of the 20th century, humankind has been continuously witnessing the emergence of
543 social change due to the increasing penetration of technologies that enable continuous connectivity
544  and social interaction. Nonetheless, the negative effects of the internet on society must not be
545  forgotten. [154-156]. The theme “information” overlaps with the themes “countries” (concepts:
546 countries, internet, online, digital, policy), “services (concepts: services, digital, support, potential,
547 resources, big)”, “development” and “social (concepts: social, economic, impact, growth, business,
548  market) “.

549 Countries have to be aware of the need to invest in the development of the internet, and that the
550  introduction of internet technologies have significant implications for lifestyle changes, changes in
551  the society and an important effect on the economic growth and sustainable development [157-160].
552 Nevertheless, internet use and prevalence vary widely between countries. Internet prevalence,
553 therefore, depends on the economic and social situation in each country [161]. The internet can be
554  described as a medium that integrates all the traditional media and is not only an information broker,
555 but also an instrument of active communication, such as the medium of business, and even of interest
556  and political relevance [162,163]. Such an epochal technological breakthrough makes all kinds of
557  connections possible, from entertainment and joint business to the organization of joint political and
558  social actions. Thanks to this, there are enormous opportunities for global communication and
559  connections between people who are in similar situations and share common material, humanitarian,
560  political and other similar ideas and interests. These technical and communicative advances lead to
561 a global synchronization of social and political activities. The members of a group can work together,
562  make joint decisions and act together, regardless of the spatial separation that can be measured
563  thousands of kilometers away. Theoretically, they could be trained on this basis to become
564  transnational social groups and organizations, and to act as those who are located in a smaller
565  community [164,165]. The governments of the countries are also responsible for the
566 institutionalization of internet policy. It has been shown that it is good that the internet is protected.
567  The adoption of an internet security policy is important only for the greater security of individuals,
568  the economy and national security [166].

569 Enormous progress has been made in the fields of business, social communication, connectivity
570  and organization. The shift of companies to the internet has led to a strong dynamization and
571 acceleration of economic activities [167,168]. From the above, it is reasonable to expect that this
572 circumstance will also contribute to the dynamism of social mobility, so that more and more people
573  will have the opportunity to start their own business (e.g., on digital platforms) with little or no
574  investment, thereby constantly improving the economic situation of the lower classes and increasing
575  prosperity. In particular, it can be assumed that the lower strata are approaching the upper strata in
576  the dimensions where the latter were unattainable: they represent social capital —social connections
577 mainly based on social networks, horizontal mobility and communication, which leads to business
578  contacts and arrangement [169-172]. The supposed well-being that the internet age can bring is most
579  striking and experienced by Western societies. In the world’s leading economy, the USA, the
580  coefficient of inequality is 16.2 (2018), and the percentage of people living below the poverty line was
581  around 13.1 per cent in 2018 [173,174].

582 The environment (concepts: “environment”, “future”, “important”, “role”), which overlaps with
583  the performance (concept: “performance”) theme, is related to research on the importance of using
584  sensors and environmental data from an Internet of Everything (IoE) to monitor natural resources
585  and various energy resources. The successful monitoring of natural and energy resources reduces
586  their consumption and has a positive impact on the sustainable management of natural and energy
587  resources [175-177]. However, it is also going for the sociological term of human environment (work,
588 friends, social habits, medical institutions, education institutions, financial institutions...) and the
589 internet has been “disruptively transformed the manner in which human beings interact with their
590  environment (e.g., via smartphones app, digital platforms)” [178-180].

591 The theme “energy”, with the concepts “energy”, “smart”, “
592 with the use of modern information and communication technologies such as IoT, 1oS, broadband,

Za

urban”, “cities” and “factors”, deals

593 cameras, sensors, and urban digital platforms. Increasing population growth in urban areas is driven
594 by increasing urbanization, which in turn reinforces the development of innovative solutions (new
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595  building materials, control of resource consumption with sensors) that will lead to a reduction in the
596  consumption of natural energy resources in the urban environment. In this way, innovative
597  technologies within the smart city will enable citizens to feel at ease and develop digital city
598  management that minimizes its environmental impact. The concept of the “smart city” is based on
599 intelligent urban management with minimal human interaction [181-183].

600 The third most important theme is “data” which is related to the concepts data, system, model,
601 network, developed, application. The theme “data” overlaps with the fourth most important theme

7]

602  “services” (concepts: “services”, “digital”, “support”, “potential”, “resources”, “big”), and other

v

603  themes “knowledge” (resources: “knowledge”, “service”, “health”, “users”) and “management”
604  (resources: “management”, “systems”, “key”, “challenges”, “quality”, “planning”).

605 In the perspective of the Internet of Users, there needs to be support for the interactive
606  involvement of an increasing number of different users with different needs and expectations. Within
607  the internet of services, the focus is on service-oriented computing, contextualized and proactive
608 services, and service orchestration. This will lead to the creation of virtual communities and the
609  exchange of knowledge and experience among the users involved, with semantic technologies
610  playing an important role in gathering vast amounts of information and knowledge [123,127,184].
611 Smart technologies can collect knowledge (even tacitly) from citizens (i.e., through the
612 codification of habits, visualization, consulting, use of e-services) and transfer “peer” data to data
613  processing and storage centers (cyberspace) (e.g., by providing enriched information on citizens
614  using platforms such as e-health, e-gov, e-learning, e-social links for the elderly and e-mobility, which
615  could also use video and audio to explain functionality, use and human control). The importance of
616  this type of knowledge management processes has gained in importance with the emergence of the
617  coronavirus. This will have a significant impact on further socio-economic development and
618  accelerate the knowledge management processes in the individual’s daily life [185,186].

619 Therefore, this has leading to the big data dilemma we face today, as well as the novel cloud
620  computing paradigm, which has proliferated in recent years. The growth of big data is projected to
621  continue its rapid ascent and will play a significant role in promoting the development of society
622  [187]. The sources of big data include the web, social media, mobile applications, different types of
623  records and databases, geospatial data, surveys, scanned traditional documents, among others [184].
624  The gap between the cloud and the endpoints (e.g., IoT nodes) is bridged by fog computing [182].
625 The last theme is “mobile” with the concepts “mobile”, “education” and “networks” The
626  emergence of the smartphones and mobile internet (e.g., 4G and 5G) “created a new social lifestyle”
627  [188]. Thus, mobile applications are becoming increasingly important not only for m-banking, m-
628  government and m-supply channels, but also for the “transformation of network teaching from the
629  desktop computer to mobile teaching” [189].

630 6. Conclusions

631 This article used ACA to analyze the contents of the articles. We used the Leximancer software
632 5.0 to create automated content analysis. The goal of this research was to find out how to use current
633  knowledge to explain the relationship between the internet and sustainable development. The
634 research limitation is that this research was prepared only by using analyses of the articles from the
635  scientific journals in the research platform Web of Science: SCI -EXPANDED and SSCL

636 From an analysis of the content of the articles, it can be concluded that research in the field of
637  digitization has increased in the context of the fourth industrial revolution. Within the development
638  theme, research focuses on digitization (e.g., converting a factory into a smart factory, developing
639  intelligent living) and connecting all devices to the internet, and consequently on issues of data
640  storage and analysis based on methods using artificial intelligence [122,125,139]. It is also worth
641  mentioning the development of the industrial internet, which, unlike Industry 4.0, goes beyond
642  production and includes the broader adoption of the internet in other forms of economic activity
643 [190]. The three main elements of the industrial internet are smart machines, advanced analytics and
644  people. Machines that are networked and have control over every part of production and software
645  are not complex. Advanced analytics is a combination of analytics based on physically advanced
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646  algorithms and automation as well as a wide range of knowledge about the profession itself [191].
647  People networked in key positions within the company help to create smarter design processes, better
648  sustainability and a better quality of service, and this is perhaps one of the essential things—better
649  safety at work [192,193].

650 For example, research topics in the development of information and data focus on IoT, which
651  covers everything that has to do with the internet, but increasingly also serves to define objects that
652 communicate with each other. IoT consists of interconnected devices, from simple sensors to
653  smartphones connected to a network via the internet. By combining these interconnected devices
654  with automated systems, information can be collected, analyzed and used to solve a specific user
655  problem. Within 10T, everything is focused on the development of networks, connected devices and
656  large amounts of data. IoT allows devices on closed private internet connections to communicate with
657 others, and enables the same devices to communicate not only within that network but worldwide.
658  IoT creates a privately secured network of connected devices that actually operates and cooperates
659  globally to exchange data with other devices. De Mauro, Greco and Grimaldi [194] identified
660  extensive data as an information value that is so large in volume, speed and variety that it requires
661  specific technology and analysis methods for its digital conversion to determine its value. An
662  example of the use of large amounts of data is provided by Peji¢ Bach et al. [11], in the financial sector,
663 where, in addition to structured reports, unstructured texts are also analyzed, based on which
664  business decisions are made later. Authors analyze the use of text analysis techniques for data
665  collection and further application in business. Marrara et al. [195] analyzed the application of
666  disruptive technologies in small and medium-sized enterprises using FinTech technologies (large
667 amounts of data, in-depth text analysis, blockchain, artificial intelligence) with particular emphasis
668  on the banking sector.

669 Within the services, it is necessary to mention Cloud Computing, which enables the availability
670  of computer system resources on-demand, especially data storage and computing power, without
671  direct active management by the user. The term is generally used to describe data centers that are
672  available to many users via the Internet. Large clouds, which predominate today, often have
673  functions distributed across multiple locations than the central server. Clouds can be limited to a
674  single organization (business clouds), many organizations (public cloud), or a combination of the
675  previous two (hybrid cloud) [196].

676 Digital technologies also play an essential role in the field of environmental protection. The
677  increasing environmental awareness and increased producer responsibility have increased the need
678  to develop economic, environmental, and socially sustainable business strategies, an important part
679  of which s the integration of digital technology [197]. Here, it is especially necessary to mention waste
680  return policies and the establishment of a high-tech manufacturing industry for waste recovery.
681  Replacing old products with new and more technologically advanced ones has become a strategic
682  added value for companies [198,199].

683 Currently, the Internet of Things (IoT) solutions play an important role in many areas, especially
684  in smart homes and buildings, healthcare, vehicles and energy. Based on the analysis of the articles,
685  itis possible to predict its further expansion into various areas of development of the future Internet,
686  which include infrastructure, technologies and services. It is also necessary to mention the
687  development of ICT and information management in the digital context and the importance of
688 creativity [200,201]. More and more research will be focused on the fields of advanced interfaces and
689  robotics (robotics and micro space), and nanoelectronics and photonics [202-204]. As a result, new
690  forms of entrepreneurship are also being developed with its business models. The added value of
691  these business models are combined with the production of goods, the supply of services, the value
692  chain, public procurement and the importance of influencing the global social dimension [205,206].
693  Itis precisely this further technological development and the emergence of new business models that
694  the Japanese are counting on, in the context of resolving the long-standing deflation in the country
695  [207]. If Industry 4.0 is a German program designed to save the German and European economies,
696  the Japanese place Society 5.0 alongside it. In the further development of their economic and
697  technological program, they are counting on the gradual integration of Al and other cutting-edge
698  technologies. The Japanese thus want to go beyond the horizons of Industry 4.0 and establish Society
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699 5.0 as the next step in social development based on data-driven innovation. The goal of the Society
700 5.0 is that people will have a comfortable and vigorous live and functional system service will
701  facilitate value creation (e.g. economic development, social transformation and economic growth) to
702  society [19]. To implement this program, it will be necessary to introduce next-generation
703 technologies, reform corporate governance and develop strategies for creating value for cities and
704  communities. The programme implementation will reduce the risks associated with innovation
705  failure. In doing so, the public and private sectors will have to work together and focus together on
706  solving social problems (labor market, education), create an appropriate business environment that
707  will enable the growth of entrepreneurship and competition, encourage talented people to develop
708  knowledge and skills and to ensure the security of data exchange [146].
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