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Abstract

:

The COVID-19 pandemic and the subsequent increased use of digital tools can be seen as an incentive for small and medium-sized enterprises (SMEs) to adapt to the digital age. SMEs, whose resilience and adaptability had already been tested during the previous period of the global financial crisis, were called upon to face a new emergency. The aim of this paper is twofold: (i) to investigate the evolution of digital transformation in small and medium enterprises during the pandemic of COVID-19 and (ii) to highlight the main research trends of digital transformation in the post-pandemic era. To approach these issues, a bibliometric analysis based on R package was conducted and examined 765 articles that were published in the timespan of 2014–2022. In the current bibliometric analysis, a range of indicators were applied, such as co-citation analysis of both sources and institutions, the annual scientific production, country collaboration map, world tree map and Multiple Correspondence Analysis. The bibliometric software of Biblioshiny and VOSviewer were used as the main tools to process the data and contributed to the visualization of the results. Findings of the research show that emerging technologies such as blockchain, artificial intelligence, machine learning and 3D printing have started integrating SMEs in their business models. In addition, the technology–organization–environment framework (TOE) has emerged as a niche theme in the research field of digital transformation of SMEs. The above reveals the willingness and the effort of SMEs to adapt to the new circumstances created by the pandemic of COVID-19, by transforming their business models from conventional to digital one. The social media model is also highlighted, as a new product development of SMEs during the crisis of pandemic of COVID-19. The intention to adopt both TOE business model and social media are significantly influenced by emerging technologies and can raise the awareness of government to support SMEs in this effort.






Keywords:


digital transformation; COVID-19; SMEs; eco-effectiveness; technology–organization–environment framework; strategic path; emerging technologies












1. Introduction


In the era of the 4th Industrial Revolution, digital technologies are an integral part of our daily lives [1]. Every year new technological achievements make their appearance, bringing about drastic changes in every aspect of human life and activity. The world is transforming at a rapid pace, and we are called to respond to the new circumstances, via flexibility, speed and adaptability. As a first step, the concept of digital transformation should be understood by everyone without exception [2]. It is essential not to be confused with acquiring or using a new software or a new generation of computers, not even with the digitization of services. Digital transformation is a concept with a much broader meaning [3]. It refers to the holistic transformation of the operating model that a business follows. To achieve that, businesses are required to integrate into their business models a strong will, a clear strategy, a correct planning of needs and priorities, careful implementation and sufficient availability of resources and tools. Above all, readiness and support from the wider business community are required [4,5].



The advent of the “digital age” has coincided in recent years with a particularly turbulent period for the global economy, which was characterized by a long financial crisis. The almost ten-year crisis that hit the global economy hard, especially the weakest social strata and small businesses. A short “break of rising expectations” was followed, starting at the beginning of 2020, by a new crisis, that was primarily health but resulted in extensive negative consequences to the business life of the global community [6]. The economic recession that has occurred because of the effects of the COVID-19 pandemic is present at many levels and aspects of social and economic life, without yet knowing its duration, extent and depth. As a result, in a historical period where economic and technological developments are rapid on a global level, the wider set of small businesses is conducting a struggle for survival and continued uncertainty in a highly competitive internationalized environment. It is obvious that the topic of “digital transformation” is of particular interest to small businesses today [4]. Moreover, it is a fact that new technological developments offer new technical possibilities and business opportunities. Technological changes are in store for changes that modify the way small businesses operate, while being framed by rapidly changing economic trends and a business and financial environment that does not always appear favorable [7]. It is widely accepted that small and medium-sized enterprises (SMEs)—and especially very small ones—encounter and are expected to face extremely strong barriers to the adoption process of advanced digital technologies even at a basic level of applications. Internationally, the rate of diffusion and adoption of digital technologies slows in direct proportion to business size, with adoption rates typically lower at the micro-enterprise level [4,8].



Therefore, the questions that arise regarding the effects that new technological developments are expected to bring to the immediate horizon of small businesses are reasonable and varied. In this context, this research attempts to highlight the most basic aspects and extensions of the digital transformation of the global economy, with a particular emphasis and focus on micro and small businesses [5]. In addition, the components of this research focus both on the broader dimensions of research trends in digital transformation, such as the integration of the new “digital world” and the powerful challenges emerging for small businesses. To approach the research, questions on the scientific method of Bibliometrix were applied. The scope of the bibliometric analysis based on R package illustrates the state of the art of the field of digitalization and SEMs during the pandemic of COVID-19 and presents the research trends, as well as other related indicators by analyzing manuscripts published in Scopus [9,10]. Moreover, the software of Biblioshiny and VOSviewer contribute to the identification of the research gaps and opportunities for SMEs through the integration of digital transformation into their business models.



This manuscript is organized as follows. Section 2 discusses the importance of digital transformation of SMEs in a crisis period, focusing on the pandemic of COVID-19. Section 3 presents and discusses the materials and methods used in highlighting the research trends of digital transformation in SMEs. Section 4 discusses the key findings of our study. Section 5 summarizes the findings, outlines the research gaps, and suggests potential subjects for future surveys. Section 6 concludes the paper.




2. Literature Review


Digital Transformation Changes SMEs’ Business Models: Where the Past Meets the Future


Digital transformation has revolutionized the way companies conduct business, create relationships with consumers and suppliers as well as other stakeholders and promote business model innovation and customer value creation [4,7,8]. Therefore, digital transformation is the way in which “a company uses digital technologies to develop a new digital business model that helps the company develop its value”. This transformation affects a company’s business processes, operational routines and organizational capabilities. In addition, digital transformation, otherwise referred to as “digitization” in the international literature, refers to the integration of new technologies that contribute to the creation of new software and systems that result in the improvement in the level of competitiveness and efficiency of businesses [8,11].



The pandemic of COVID-19 has created a greater need for digital transformation, even for businesses and organizations that have traditionally underestimated the importance of investing in emerging technologies. The need for social distancing and remote working has prompted the entire business world to invest in various digital platforms and technology tools that have allowed businesses to run smoothly even in the era of COVID-19 [12]. The pandemic has caused dramatic changes in the wider business macro-environment, encouraging companies to adopt digital technology on a larger scale and under time pressure. According to studies, digital technology allows companies to transform their business models quickly, rather than in traditional or linear ways [12,13].



In particular, the digitalization of the business world has helped more small and medium-sized enterprises, which were hit hardest from the effects of COVID-19, to create a new digital network, which allows overcoming the dominance of large enterprises. Since small and medium enterprises play an important role in defining the economy of a country, the emergence and development of the digital market is very important [8,14]. The technologies of the 4th Industrial Revolution can be used to improve business resilience and continuity. Technologies such as digital supply chain, data analytics, artificial intelligence, machine learning, robotics, digital commerce and the Internet of Things can increase the resilience and agility of organizations and enable them to perform better than counterparts in turbulent or unstable environments. Moreover, the transition of SMEs to the new digital age contributes to the creation of a new digital network, which is a decisive factor for SMEs to respond to the increased competition, to promote their products in larger markets and to implement their innovative proposals with greater success [13].



In general, the degree of digital transformation is differentiated among SMEs and this has contributed to the development of the following three categories: (a) SMEs with a high standard of digital maturity, which help to the mitigation of the challenges by accelerating the transition to digitized enterprises, (b) SMEs that face challenges of liquidity and, (c) SMEs that present very limited digital literacy but are supported by a high level of social capital. Other study findings suggest that SMEs’ innovation practices have a significant impact on their performance and survival. Empirical findings reveal that innovation capability is essential for an SME’s survival during a crisis and confirm the existence of a positive impact of marketing innovation and process innovation on the financial performance of SMEs during the COVID-19 pandemic [8,11,15].



Although the category that SMEs belong to, the implementation and adoption of digital technologies as well as the utilization of digital skills, are no longer an optional activity for businesses but a key factor for survival and building new business models [16]. A few researchers in the field of digital transformation and business modeling have proposed new business models for SMEs that integrate the dimension of digital transformation and help them to adopt into the new circumstances that the pandemic of COVID-19 has caused [17]. Their business model is based on the theory of business model innovation, but they updated it with the integration of digital transformation and the triple win formula of strategic ambidexterity, agility and open innovation (Figure 1). In addition, this model help SMEs to secure their business continuity in a volatile and ever-changing environment. Additionally, it enables SMEs to generate value in this new business environment.



Moreover, another business model that as emerged as a crucial one for SMEs in mitigating the effects of the pandemic of COVID-19 is that of the technology–organization–environment framework. Based on the insight that SMEs face problems in adopting new technologies, this business framework, which was created by Tornatsky and Fleischer in 1990, can help in the description of the organizational characteristics that affect SMEs’ decisions to adopt technological innovations [18,19]. The three levels of the model are technological, organizational and environmental and influence the process by which an organization adopts and accepts a new technology presenting both its limitations and opportunities. The technology layer describes both internal and external technologies relevant to the business that may be useful in improving organizational productivity. This includes the existing technologies within the enterprise as well as the pool of technologies available in the market [20]. The organizational level is defined in terms of the available resources that support the acceptance of the innovation. Some of these criteria can be the following: the size of the firm, the concentration, standardization and complexity of its management structure, the quality of human resources and the number of idle resources available [21]. The environmental layer represents the setting in which a company conducts its business-industry, is influenced by its competitors, access to resources provided by others and dealings with government. The business model of technology, organization and environment is described in the following sections of this research work thoroughly, as it has emerged as one of the niche themes in the studied field [18,22].





3. Materials and Methods


Bibliometric analysis methods were used to provide an overview of published scientific articles. This type of analysis is based on processing the aggregated literature data provided by databases such as Scopus, Web of science (WoS) and Google Scholar. In recent years, quantitative, bibliometric methods for the evaluation of the research work have become increasingly more widespread [23,24]. A critical feature of such an evaluation process, in addition to its validity and reliability, is its efficiency.



In the current manuscript, the analyzed data were retrieved from Scopus in June 2022. Scopus is an international bibliographic database, which was started in 2004, and includes abstracts and citations for academic articles from reputable scientific journals. The database covers nearly 36,377 titles from 11,678 publishers, of which 34,346 are peer-reviewed journals in Science, Technology, Medicine and Social Sciences, including Arts and Humanities. It is owned by Elsevier and is available by subscription only. Scopus database searches incorporate searches of scientific websites through Scopus, a product of Elsevier, as well as patent databases. As Elsevier owns Scopus and is still one of the main international publishers of scientific journals, an independent and international content selection and advisory committee was established to prevent a potential conflict of interest in the selection of journals included in the database and to maintain an open and transparent content coverage policy, independent of the publisher. Scopus also offers author profiles covering collaborations, publication numbers and their bibliography data, as well as citations and details on the number of citations each published item has received. It has alerting features that allow registered users to track changes to a profile and the infrastructure to calculate the h-index of authors [9,25,26,27].



Our search in the Scopus database for the terms “digital transformation”, “COVID-19” and “SMEs” returned a sum of 2095 results. However, the usage of selected criteria resulted in 725 papers. So, the final formula that arose was the following: ((“digital transformation” OR “digitization” OR “emerging technologies”) AND (“small enterprises” OR “medium enterprises” OR “small and micro businesses” OR “medium sized businesses”) AND (“COVID-19” OR “pandemic”)). Regarding the use of Boolean operators, these are words that can be used by researchers to limit or explore the results of a search. In addition, to increase the clarity and quality of the findings, we considered only original papers for analysis, whereas other forms of publications such as book chapters, conference proceedings, and white papers were excluded. In addition, the search was based on the English language, as it is among the fastest growing languages in the modern word. The selected papers that were retrieved and analyzed were restricted within the time period 2014–2022. For the analysis and visualization of the data, Biblioshiny and VOSviewer tools were used by the authors.



Figure 2 illustrates the workflow of the methodology of this research.




4. Results


4.1. Evolution of the Number of Articles


In the current study, a total of 765 published original articles for the time-period 2014–2022 were analyzed. Figure 3 illustrates the annual scientific production for the research field of digital transformation of SMEs in the period of COVID-19. The sharp-edged growth in 2021 can be characterized as the peak year of publications in the research field.



This increase is due to the situation that has been created by the pandemic of COVID-19, which has caused significant effects on the daily operation of the market all over the world [15]. The health guidelines/recommendations adopted globally, with the aim of minimizing travel and staying at home, as well as the imposition of restrictive measures by governments, have led businesses to reshape their daily lives. Specifically, during the pandemic, businesses were asked to cancel, definitively or even indefinitely, their face-to-face meetings and visits by interested parties to the premises of the same enterprise or to the premises/offices of third parties (customers, suppliers, partners, etc.) [28,29]. In addition, business processes were affected, postponed and/or modified especially where the infrastructures that would allow an alternative way of conducting them without requiring physical presence were absent. For some industries, of course, physical presence remains and will continue to be necessary, for example in the health, construction, logistics and security services industry. For the rest of the industries, digital technology today provides the appropriate solutions for continuous and better-quality connectivity, interactive communication, automation of processes and thus limiting the risk of disrupting the normality of business operations [30]. Today, due to the COVID-19 pandemic, the critical role of digital transformation in improving business continuity is highlighted and it is confirmed that, especially in similar crises such as the one we are experiencing nowadays and in what follows [20,31].



The journals with the highest number of more related research manuscripts in the studied research field within the time period 2014–2022 are presented in Table 1. The most related sources were integrated into this table, with the higher number of publications following with the research formula, as this is referred to in Section 3. The Journal of Business Research is highlighted as the journal with the highest number of most relevant published articles on the research field (36 articles) during the examined period. Technological Forecasting and Social Change is ranked in the second position with 13 published articles in the field of digital transformation of SMEs in the pandemic of COVID-19. Moreover, Benchmarking and International Journal of Entrepreneurial Behaviour and Research has published 14 articles each, while the top five of the most related sources is completed with the British Food Journal, which has published 13 papers in the studied field of digital transformation within SMEs. Table 1 also illustrates that the selected journals enclose a range of different research areas with implications for businesses and management, such as strategy and management, business, management and accounting and decision sciences. In addition, the selected journals are indexed by both the lists of Scopus and Scimago, as well as ABS list too. Regards the h-index, the average is close to 87, which reveals that the published research articles in the studied field receive more than 87 citations each. This is a satisfactory metric which highlights the importance, significance, and broad impact of research on digitalization of SMEs in the period of COVID-19.



Moreover, co-citation analysis of the relevant sources in the research field (Figure 3) provides a more forward-looking assessment of the sources. Figure 4 organizes the sources in five clusters, while findings of the figure confirm that of Table 1. Thus, the Journal of Business Research is highlighted as the journal with the most related research works in the field of digital transformation of SMEs during the pandemic of COVID-19.




4.2. Geographical Collaboration Analysis


Table 2 illustrates the countries with the highest production of scientific papers in the field of digital transformation of SMEs in the pandemic of COVID-19 for the timespan 2014–2022, while the same data were visualized with the use of GIS software (Figure 5).



The total number of citations represents the average article citations per annum. Among the countries, the United Kingdom has been observed as the country with the highest scientific production in the research field of digital transformation of SMEs. UK SMEs present a high rate of adoption of emerging technologies compared to the rest of their European peers. Studies have shown that 51% of British SMEs set the question of their digitization as their top priority for the coming years [8,16]. Although, the pandemic of COVID-19 has prompted businesses to accelerate their digitization plans, which has come with a set of challenges, such as telecommuting, downsizing because of the minimization of their revenues and the development of their physical stores to digital one in a night to continue selling. However, the most cited research works are not British, but from Hong Kong, where scientific papers in the field of digital transformation of SMEs have been cited 35.75 times. Hong Kong is always at the cutting edge of technology, economic activity and innovation [32,33]. Thus, it is not surprising that Hong Kong has become one of the paragon countries globally regarding its immediate response to the spread of the coronavirus and taking drastic measures for the health and safety of citizens, using domestic technological weapons. Starting from the International Airport of Hong Kong, where humans and robots worked together to stop the deadly virus, to small and medium enterprises, which are a key economic pillar of the country’s economy, are just a few examples of how companies operating in Hong Kong immediately incorporated emerging technologies to mitigate the effects of pandemic of COVID-19 [34,35]. The digital world presents a high set of business opportunities for SMEs in Hong Kong and has the potential for a wider transformation across the economy. In Hong Kong, SMEs that have integrated the emerging technologies into their business model have managed to strengthen their competitiveness. But in the country there are three types of SME gears regards the digital transformation: (i) those that have not moved to the digital world, so they should focus more on the importance of usage and value of the digital transformation, (ii) those SMEs that present low and medium digital engagement, thus they should make efforts to increase their level of digital engagement and (iii) SMEs with high digital engagement, which need to develop their strategy even more, in terms of their digital transformation [36,37].



In addition, Figure 6 highlights the geographical collaboration between the scholars in the research field of digital transformation of SMEs in the turbulent period of the pandemic of COVID-19. The mapping of the scientific collaboration of the scholars in the global community was created with the use of the Biblioshiny tool [17]. The goal of this geographical collaboration analysis is to present the social structure of the research community in the studied field. Each of the nodes in the graph shows the authors and the link-lines represent the co-authorship. The map presents the United States as the origin of most of the scientific collaborations in the field of digital transformation of SMEs, as well as the strongest scientific channels recorded among USA-Europe and USA-China.



Moreover, the map of the co-citation analysis of institutions reveals the dynamics of these institutions in the research field (Figure 7). In the figure, there are eight clusters and 30 items.




4.3. Key Word Analysis


The authors’ keyword analysis is a bibliometric tool that helps both researchers and search engines to identify the most relevant papers of the research field that they are interested in [38,39]. In addition, the authors’ keyword analysis can contribute to the increase of the number of readers of the paper, which means that the manuscript can be more cited by scholars. In addition, analysis of authors’ keywords can lead to the identification of the research trends, as well as the gaps in the studied field. Figure 8 and Figure 9 presents the Word TreeMap, which indicate the top 50 most used keywords in the manuscripts on the research field of digital transformation of SMEs for the timespan 2014–2018 and 2019–2022 respectively. The TreeMap in Figure 8 indicates the concepts of digitalization, financial services and innovation, as the top three of the most cited keywords, in the research field of businesses’ digital transformation for the time period 2014–2018. Results during this period show that businesses started integrating digitalization and innovative services in their business model. Among the sectors that followed this path, finance was the first that directly integrated into the new digital world. Particularly, the sector introduced financial services exclusively through emerging technologies. This form of services is well known as Fintech and came to revolutionize the finance sector [40,41].



TreeMap in Figure 9 highlighted the situation created by the pandemic of COVID-19, which had significant effects on the daily operation of SMEs, resulting in their decision to integrate new technologies and follow the path of digital transformation. Thus, the very concept of digital transformation has “ripened” in SMEs consciousness and findings come to a critical conclusion: without the digital technologies that have enabled the possibility of telecommuting and remote transactions during the COVID-19 pandemic, the effects on the competitiveness, employment and business continuity of SMEs would be multiple [7,22,42,43]. So, the pandemic of COVID-19 set a modern digital culture, which places digital transformation in the core of SMEs, as a strategic choice and not as a “flag of opportunity” [44].



Furthermore, the crucial role of COVID-19 and its impact in the transformation of SMEs to the digital environment is also highlighted by Figure 10. This figure presents the network visualization based on the co-occurrence of the authors’ keywords [45,46]. To visualize these data, the bibliometric software of VOSviewer was applied. VOSviewer is software that helps researchers to build a bibliometric network, as well as to visualize the information of this network. Each of the circle presents the occurrence and the bigger the size of the circle, the stronger is the co-occurrence of authors’ keywords. The similar color of the circles indicates the cluster of the keywords, and the lines between the circles illustrates the link between the keywords. A total of 55 words were selected and divided into seven clusters, and each cluster has a different color. Cluster in red and purple color represent the digitalization and digital transformation of SMEs respectively, while cluster in orange highlights SMEs and yellow color represents the crucial role of COVID-19 in the transformation of SMEs during this period. In addition, cluster in light blue color highlights the transformation of entrepreneurship from the conventional to the digital form. Lastly, clusters in dark blue and green color represents the factor of innovation and the need for a new business model. So, the above analysis has emphasized the decisive role of COVID-19 on the digital transformation of SMEs and the need for a new business model that will help SMEs to adapt faster in the new circumstances.



However, the need of SMEs for a business model that will help them to adjust quicker and safer in the digital community can be identified by a thematic map (Figure 11). Figure 11 presents the research themes which are obtained from the Bibliometric analysis. Each of the clusters in the graph indicate the themes of the research, while the size of the clusters highlights their proportionality to the number of the keywords. Each of the quadrants represents a different research theme [47]. The quadrant in the up-right position of the figure illustrates the motor themes, which are characterized by high centrality and density. Niche themes are represented by the quadrant in the up-left position of the thematic map and is characterized by low centrality and high density. Moreover, themes that are placed in the low-right position of the thematic map are known as basic themes, while low-left quadrants represent the emerging themes which are defined by low centrality and density. So, the business model of technology–organization–environment, which is known as TOE, is presented in the emerging themes of the thematic map [18,19,22]. The appearance of this model indicates the need of small and medium enterprises for a business model that will help them to adopt and accept the emerging technologies, such as blockchain, artificial intelligence and machine learning, deep learning. The business model of TOE contributes to the presentation of both the limitations and the opportunities that can arise from the integration of the emerging technologies. Thus, TOE business model can help SMEs to embrace technological innovations without hesitation [20].



As it has been pointed out, the analysis of the keywords used by authors in the research field of digital transformation of SMEs during the pandemic of COVID-19 contributed to extract important findings regarding the studied research area. Authors’ keyword analysis highlighted the importance of digital transformation in SMEs, as well as the need for a business model that will help them to adjust in the new digital business community. However, future research directions in the studied area can assist SMEs to revamp their strategy regarding the digital transformation of the SMEs. Multiple Correspondence Analysis (MCA) is a method that clustered the documents that were retrieved from Scopus database and indicated the road for future research. Figure 12 illustrates the findings of the MCA method. There are two clusters: the one in the red color highlights the current situation in the field of digital transformation and the cluster in blue color indicates the future research directions. So, the cluster in blue color highlights the need for the inclusion of social media in the strategy of SMEs for adjusting in the digital community [2]. Social media platforms have created a new boom in economic growth. They offer networking to new markets and unlimited free exposure to anyone who knows their secrets and can tap into their potential. Social networking not only helps promote business, but also provides the privilege of learning from others [48]. In addition, the use of social media is a consequence of the greater use of emerging technologies, which lead to the flourish of e-commerce and digital entrepreneurship too.





5. Discussion


The new fluid and “unreadable” economic environment in the post-pandemic period presents multiple challenges for small businesses, among which are: (i) the need to adapt to the digital challenges arising from the escalation of the new digital revolution, (ii) dealing with an accelerating digitized economic environment as a consequence and the effects of COVID-19, which is expected to sharpen and worsen trends of digital backwardness and “digital divides” between digitally advanced and less digitally developed enterprises and (iii) the survival and development of micro and small enterprises in a broader environment of economic slowdown and recession, macroeconomic and financial constraints but also intensified competition and potentially enhanced concentration in specific industries. The combination of all the above developments creates reasonable questions and makes the present research particularly timely, given that on the one hand it offers a snapshot of the previous state of small businesses in a few relevant parameters [44,49]. On the other hand, it enables the investigation of specialized fields that were directly affected or accelerated by COVID-19 (e.g., electronic transactions and orders, use of new digital technologies, electronic transactions of businesses with the state), in relation to new forms of differentiation and “ dualisms’ (e.g., digitally mature or less prepared businesses).



Examining the above dimensions provides a comprehensive picture of digital readiness as well as the level of digital adaptation, while also outlining the expected trajectory and key digital maturation trends for a large segment of small businesses in the coming years [7,15]. However, the relatively low degree of familiarity and integration of new digital systems, the low degree of need for further digitalization, the low degree of exploitation of the possibilities of e-commerce and e-procurement, the limited degree of need for digital skills, as well as the low degree of digital adaptation investments that rely excessively on equity capital to a limited extent other than available financing possibilities, constitute some precursor indicators that highlight the risk of worsening digital contrasts and differences at the level of small enterprises, mainly between digitally mature and less digitally adapted enterprises. Accordingly, beyond the horizontal assessment of the digital maturity of small businesses, it is evident that the level of digital maturity is not distinguished by homogeneity across the wider range of domestic businesses. SMEs are distinguished by internal differentiation in their digital maturity based on parameters such as industry/sub-industry (e.g., high/low knowledge intensity), size, core activity and business model as well as geographic location. Therefore, the observed trends reflect the emergence of a new development dualism and “techno-production gap” at the level of small firms among “islands of firms” that adapt more quickly to technological developments through investment, skill upgrading and integration of new technological factors and to the wider segment of small businesses that are growing exceptionally well with limited digital adaptation activity through limited-scale investments and actions [50,51,52,53].



Consequently, the implementation of targeted and specialized digital development measures for small businesses is an imperative condition of digital upgrading and a fundamental component of modern policies promoting digital transformation, both at the level of direct interventions in terms of development of key digital capabilities as well as the long-term survival and growth prospects of micro-enterprises in the new digital age. Moreover, the development of a business model will be vital to the encouragement of SMEs to embrace more services of digital transformation. The business model of technology–organization–environment (TOE) has emerged from bibliometric analysis as one of the most ideal for SMEs. TOE gives the opportunity to SMEs to understand the pros and cons of the digitalization of their business and the way that the emerging technologies can leverage their business and increase their competitiveness, productivity and effectiveness. Additionally, findings show that SMEs should invest more on social media [19,54]. Specifically, the concept of social media marketing is one of the most modern approaches to the digital community of marketing. Social media marketing concerns the use of social media by companies as channels of communication and promotion of a company’s brand and its products/services. Essentially, this type of marketing can be considered as a subset of digital marketing, complementing various Internet-based promotion strategies, such as online advertising campaigns and e-mail newsletters, with the goal of reaching target consumers more effectively [55,56]. So, the above can act as a springboard to government to support SMEs in integrating emerging technologies and creating new open services. For example, findings of this research can lead government to develop policies and procedures with the main purpose of them to be the enhancement of the digital maturity of a country’s small and medium-sized enterprises that are active in a wide range of sectors of the economy. Through this program, participating companies can be strengthened to modernize their production, commercial and administrative operations, upgrade the way of communication and collaboration and introduce new forms of hybrid work (hybrid workplace), digitize electronic transactions with customers and partners, including and e-commerce and increase the level of security and trust in electronic transactions, through the exploitation of new digital products and services.



The importance of a new business model for SMEs based on the principles of the TOE framework has been highlighted, which helps SMEs to overcome their fear regarding their transformation from a conventional to a digital environment in the context of COVID-19. However, the fear of the integration of emerging technologies was not the only inhibitor factor regarding the decision of SMEs towards digitalization. Generally, the relationship between digitalization and SMEs can be characterized as somewhat complicated, while there are factors that impact this relationship both positively and negatively (Figure 13). There are a range of factors that can positively or negatively affect the decision of SMEs to adapt in the digital era such as: (i) fiscal policies in response to the COVID–19 pandemic, (ii) monetary policies in response to the COVID-19 pandemic, (iii) non-pharmaceutical interventions, (iv) effects of the pandemic on labor markets and (v) overall pre-pandemic trends. Considering the first factor referred above, small and medium-sized businesses have been particularly vulnerable to the economic impact of the COVID-19 pandemic. Although, the goal of governments to relieve small and medium-sized enterprises from the economic challenges they were called to face during the pandemic became particularly important. Thus, governments implemented interventions, which included a range of fiscal and monetary policies, as well as initiatives aimed at promoting digital transformation. In addition to fiscal interventions, policymakers should concentrate on the effects of the pandemic in the labor markets. For example, Singapore’s government has encouraged, through a special fiscal support package, SMEs in the food and beverage sector to switch from offline to online sales. In particular, the government provided businesses with the necessary financing in food stores to conduct remote transactions and deliver products through five specially configured product delivery platforms. So, research for future proposals should focus on the investigation of the five above factors in the decision of SMEs for digitalization.



During the pandemic, governments have implemented many important steps to advance the digital agenda of businesses, but more actions are needed to develop digital services and stimulate the digitization of businesses. This includes promoting competition and incentivizing interoperability in digital markets, increasing the availability of digital and complementary skills and enhancing access to innovation finance. However, ensuring transparency remains a key issue. The key features of transparency, trust and variability can improve the functionality of businesses, increasing the efficiency, security and verifiability of how they operate with a positive social impact. Therefore, the investigation of tools and policies that can assure transparency for SMEs in a digital environment can be an ideal proposal for future research. Moreover, another proposal for future research can focus on the investigation of the digitalization of the logistic department of SMEs. Digital transformation in logistics represents the path from which it depends on the competitiveness and sustainability of entrepreneurship. The COVID-19 pandemic has highlighted the need for greater flexibility, faster response and resilience of businesses in the sector to fluctuations in demand and supply. In this context, the utilization of solutions incorporating industry/logistics 4.0 technologies have been proven in practice to be the best solution for their response to the challenges of the emerging new era [57,58].




6. Conclusions


The debate on the role of technology in economic growth and socioeconomic development has always been a central subject of social, economic and political analysis [8]. However, in specific historical periods, technological progress seems to be an even more central field of scientific dialogue, on the one hand as a consequence of the accumulation of important technological developments that changes the whole of the so-called “techno-economic paradigms” affecting the whole of economic and productive activity on multiple levels, and on the one hand, as a result of dominant economic and political options for productive restructuring and socioeconomic transformation [28].



The discussion of the current technological revolution and in particular the dimension of digitization and digital transformation (often also identified with the concept of the “4th Industrial Revolution”) boils down to the combined exponential growth of critical technologies in a wide range of complementary subject areas (e.g., artificial intelligence and machine learning, nanotechnology, photonics and micro/nano-electronics, sensors and the Internet of Things, advanced materials, biotechnology, IT, technologies, robotic systems), as well as in their generalized application and interconnection with all industrial, productive, commercial and economic activities and sectors (e.g., digitization of industry, precision agriculture, personalized health services, platforms and multilateral markets, smart buildings, smart infrastructure, smart cities, connected transport) [1,4,59].



The concept of digital transformation—which is usually identified with the concept of digitization—refers to processes and effects arising as a consequence of the development of new and/or changes to existing products, production processes, business models and business or socioeconomic activities (e.g., public administration), through the intensified use of digital technological factors at different levels of application. From a technological perspective, the core set of technological enablers that make up the current and upcoming technological wave of digitization include a mix of technologies related to the Internet of Things, big data analysis, robotics, cloud computing, blockchain technologies, modern additive manufacturing techniques (3D printing), new materials and nanotechnology [15,54]. A critical technological denominator, often running horizontally across the above technologies in many different forms and processes, is artificial intelligence and machine learning which in turn are linked both to the availability of exponentially growing amounts of digital data—raw material for the “training” of algorithms and the corresponding embedded systems, as well as the availability of increasingly powerful and efficient micro-processors. In the context of the new “digital age”, especially at the level of small and very small enterprises, the exploitation of emerging digital technologies is sure to be a compelling prerequisite for their survival, operation and development. This finding was also the main motivation for the design of the present research focusing on the relevant aspects of the wave of “digital transformation” in businesses. From this point of view, the present research comes to investigate the situation of SMEs in certain specific aspects of their structure and business activity and in particular regarding their digital maturity (e.g., degree of digitization, degree of integration of new systems, investments in digital technologies, etc.) in the time period of the outbreak of COVID-19 pandemic, as well during this crisis [2,12].



This research investigated the evolution of digital transformation in small and medium enterprises during the pandemic of COVID-19 and highlighted the main research trends of digital transformation in the post-pandemic era. Findings show that SMEs had “digital antibodies” towards the pandemic. Trying to cope and positively overcome the new difficulties from the multi-month lockdowns, many SMEs accelerated the development of digital operations and adopted new digital applications with a developmental character. This is the reason that 2020 was a catalytic year for the rapid digital transformation of SMEs globally. However, SMEs were called to mitigate with a few challenges starting from the transformation of the business model from a conventional to a digital one. Based on that research proposal, the integration of a TOE business model and the use of digital tools, as with social media, are the policies that will help SMEs to adapt in the new circumstances. Finally, results can help not only SMEs, but governments as well, to develop policies in order to support SMEs with their continuity.
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Figure 1. A new business model innovation for SMEs based on digital transformation. Source: [17]. 
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Figure 2. Methodological flow. Source: Authors’ own elaboration. 
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Figure 3. Annual scientific production of publications in ambidexterity and agility in SMEs. Source: Scopus/Biblioshiny. 
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Figure 4. Map of co-citation analysis of the most relevant publications in the research field. Source: Scopus/VOSviewer. 






Figure 4. Map of co-citation analysis of the most relevant publications in the research field. Source: Scopus/VOSviewer.



[image: Sustainability 14 11295 g004]







[image: Sustainability 14 11295 g005 550] 





Figure 5. Scientific production of the main countries related to the digital transformation of SMEs. Source: Scopus/Biblioshiny. 
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Figure 6. Country collaborations map. Source: Scopus-Biblioshiny. 






Figure 6. Country collaborations map. Source: Scopus-Biblioshiny.



[image: Sustainability 14 11295 g006]







[image: Sustainability 14 11295 g007 550] 





Figure 7. Map of co-citation analysis of institutions. Source: Scopus/VOSviewer. 
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Figure 8. Word Tree map for the timespan 2014–2018. Source: Scopus-Biblioshiny. 
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Figure 9. Word Tree map for the timespan 2014–2018. Source: Scopus-Biblioshiny. 
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Figure 10. Network visualization–co-occurrence of author keywords. Source: Scopus–VOSviewer. 
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Figure 11. Thematic map. Source: Scopus–VOSviewer. 
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Figure 12. Multiple Correspondence Analysis (MCA). Source: Scopus–VOSviewer. 
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Figure 13. A framework of the relationship between SMEs and digitalization. 
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Table 1. Most relevant publications in the field of digital transformation of SMEs during the pandemic of COVID-19.






Table 1. Most relevant publications in the field of digital transformation of SMEs during the pandemic of COVID-19.













	Sources
	Subject Area
	Number of Publications
	h-Index
	Ranking by ABS List
	Ranking by Scimago List





	Journal of Business Research
	Business, Management and Accounting
	36
	217
	3 ***
	Q1



	Technological Forecasting and Social Change
	Business, Management and Accounting
	28
	134
	3 ***
	Q1



	Benchmarking
	Business, Management and Accounting
	14
	61
	1 *
	Q1



	International Journal of Entrepreneurial Behaviour and Research
	Business, Management and Accounting
	14
	75
	3 ***
	Q1



	British Food Journal
	Business, Management and Accounting
	13
	86
	1 *
	Q2



	Administrative Sciences
	Business, Management and Accounting
	10
	23
	
	Q2



	Technology In Society
	Business, Management and Accounting
	10
	58
	
	Q1



	Technovation
	Business, Management and Accounting
	10
	140
	3 ***
	Q1



	Journal of Cleaner Production
	Strategy and Management
	9
	232
	2 **
	Q1



	Journal of Entrepreneurship in Emerging Economies
	Strategy and Management
	9
	21
	1 *
	Q1



	Journal of Small Business Strategy
	Strategy and Management
	9
	16
	
	Q2



	European Journal of Innovation Management
	Strategy and Management
	8
	67
	1 *
	



	International Journal of Information Management
	Decision Sciences
	8
	132
	2 **
	Q1



	Journal Of Small Business and Entrepreneurship
	Strategy and Management
	8
	33
	1 *
	Q2



	Small Business Economics
	Business, Management and Accounting
	8
	142
	3 ***
	Q1



	Journal Of Business and Industrial Marketing
	Business, Management and Accounting
	7
	73
	2 **
	Q1



	Journal Of Small Business and Enterprise Development
	Strategy and Management
	7
	73
	2**
	Q1



	Journal Of Small Business Management
	Management of Technology and Innovation
	7
	120
	3 ***
	Q1



	Problems And Perspectives in Management
	Decision Sciences
	7
	23
	1 *
	Q2



	Academy of Entrepreneurship Journal
	Business, Management and Accounting
	6
	17
	
	







Source: Scopus/Biblioshiny. *, **, ***: This is the symbol of ranking of the journals from ABS list. The highest number of stars the highest quality of the journal. 
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Table 2. Scientific production of the main countries related to the digital transformation of SMEs.
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	Country
	Total Citations
	Average Article Citations





	United Kingdom
	647
	14,378



	Italy
	356
	5836



	India
	249
	7781



	Usa
	184
	6571



	China
	182
	5515



	Hong Kong
	143
	35.75



	Australia
	106
	4417



	France
	105
	9545



	Spain
	71
	2958



	Germany
	65
	2826



	New Zealand
	62
	6.2



	Finland
	53
	7571



	Brazil
	52
	4727



	Indonesia
	46
	2875



	Austria
	38
	9.5



	Pakistan
	37
	5286



	Greece
	33
	4125



	Canada
	29
	3625



	Sweden
	28
	2.8



	Romania
	25
	5







Source: Scopus–Biblioshiny.



















	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2022 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






media/file13.jpg





media/file4.png
1% Step - Determining the search term:
Selection of query wording and boolean operators: [(“digital transformation” OR “digitization” OR “emerging technologies”) AND (“small enterprises” OR “medium
enterprises” OR “small and micro businesses” OR “medium sized businesses”) AND (“Covid-19" OR “pandemic”]

NS

2" Step - Selection of database: Scopus

N

3 Step - Selection criteria for research:
Timespan: 2014 — 2022
Document types: original or research articles
Journals' classification: ABS and Scimago List

N/

4* Step - Selection of software:
Bibliometrix with R package, Biblioshiny and VOSviewer: bibliometric network analysis and mapping

N/

5th Step - Analysis and results:
Mapping the scientific collaboration: country collaboration map, co — citation network of documents
Keywords and co — keywords: author keywords dynamics, co — occurrence, network of authors' keywords, TreeMap, MCA factorial analysis
Top authors, sources, and keywords relations: relations between author keywords, authors and sources, relations between

NS

6" Step — Synthesize the results
Synthesize the results from Bibliometrix and propose future research paths on digital transformation and SMEs






media/file18.png
covid-19
91
11%

digital transformation
41
°%

entrepreneurship
41
5%

innovation
40
5%

industry 4 0
23
3%

sme
|
1%

dglal crcloges

e U
£ g
3
"
"
i
()]
8

S oraticara de
.

1%

blockchain
)

1%

hrmm e -

g

ous maragxrcrt
s

d9ltetrdagy
v

™»

big data
8
1%

case stud
e

1%
digitization
8

1%

eper rroveleon






media/file21.jpg
Development degree

che Themes
sk

(Dersty)

toe framework
technology adoption
Supply chain

e
et
o I

Motor Them






media/file26.png
Digitalization

l

Cost reduction
or

Improvement
of efficiency

Positive effects and
business
opportunities

Covid-19 pandemic as the
stimulus of the great speed up
period of SMEs

I

I
Negative :
consequences of
digitalization :
I

I





media/file3.jpg
[ e——
St o gy e nd o st il st Oh Sptason O e Khlpes) A0 (il s 08 s
et o4 ot e S G et et s A (ot 15 O e

S Slcion ot b

R R—
[ty
ot et gt s s
oo e 85 g

P —
bt o S04y 6 YO e e s o 05

5= S Ant o et
s e s ctrston oy oo o con e f scumrs
s g oy s s st PR bt et T, M B s
g et bt it o bt e s, s Wb

Sy e
Sibsa e st o e s e e s o s rston i 46






media/file22.png
Development degree
(Density)

che Themes entrepreneurship
risk managemént
digital platfon’ln

Motor Themi

I

small and medium-sized enterprises
case study I

digitization I

£ \

- digitalization
d§gita| transformatiqn
- —industry. _ _ _

R , /

toe framework
technology adoption
supply chain

stematic literature review
bibliom analysis

'm erginQ rism

lining Themes

€3

éésic Theme

Relevance degree
(Centrality)





media/file19.jpg
small businesses

international eatrepreneurship
entrepreneudal orientation





media/file7.jpg





media/file10.png





media/file14.png
A VOSviewer

management sghool,

University





media/file11.jpg
Longitude

Country Collaboratlon Map






media/file6.png
Articles

300-

200-

100-

Annual Scientific Production

] ] 1
2014 2016 2018
Year

1
2020

'
2022





media/file15.jpg





nav.xhtml


  sustainability-14-11295


  
    		
      sustainability-14-11295
    


  




  





media/file16.png
Tree

digitalization I analytics behaviour
S i 1 : 1

oL
1% -

7%

boards
1
1%

:1>.5nc'.: S iure oognition

1% 1
1%

finandal services
4
6%

cooperalion

1%
‘-'-'-ﬂlddwv oarcuely o et
1% : -
i

innovation digital economy
3 2

3%
4%,

tcord comgamOonm
: conNsumers ootol»ocoo fecon

-ros 1 N

1%






media/file2.png
Technological
contribution and
business model
innovation —
integrated in the
context of handing
crisis and gaining
competitive
advantage.

Y

Business
Model
Innovation

Digital
transformation and
strategic
ambidexterity and
agility — the elegant
answer of
businessesina
turbulent
environment.

Strategic
ambidexterity,
agility, and open
innovation

Strategic
ambidexterity,
agility, and open
innovation
accordance with
business model
innovation —
mitigate effects of
a new crisis.






media/file20.png
small h*inESSES

S h
7 ' A
; f&ntﬁaprene al ecosystem

| .
M_‘ o ~Indu y 4 { _-‘f’" .l 31 q.i
| R A s RS T 'ﬂ, 1 *~_.i'_:-;::?-7:1'
|'. , o - __'_,,,,._.,--r 'r' AT S f”ff
cnﬁpetltlﬂadvanfage- L o gﬁ* ﬁh{ﬂt.ﬁs v
. =l

t#u.i =S
| SN
oo Y naigetiete
knowledge Qﬁﬁ}@%ﬁ %U hﬁ i \ -ff b
- .
I:numne./ﬂclel —s

- - "'.."-_
machinailearning
business mcﬁl II'II'ID‘I.Ii'EltItFI'i*
W

dlgttat tran fo

- T
er;l:ll

el

3 tﬂNSFﬂ m review

digitalisation





media/file23.jpg
Dim 2 (16.94%)

Conceptual Structure Map - method: MCA

Dim 1 (45.53%)





media/file5.jpg
Articles

0.

Annual Scientific Production

2014 2016 2018
Year

2020

022





media/file24.png
Conceptual Structure Map - method: MCA

1

pandirgic

digital.technologies

T T
innovation Yynamic.capabilities ¢oyig.

iod Intaligence i ®vid.19.pandemic:
o—o— firm. m reneurship

Dim 2 (16.94%)

-1 0 1 2
Dim 1 (45.53%)





media/file1.jpg
Teomscgal
contrion st
s mosel

egesinte
contentof handing
s nd uning

Transformation

Business
Model
Innovation

agiy - e egunc
anovert

[ e
e,
iy, ndopen
eowton
scroctwin
s mose
oion-
e e
rewaa.
strategic
ambidextery,
agility, and open
innovation





media/file25.jpg
Covid-19 pandemic s the
stimulus ofthe great speed up.
period of SMEs

Negane.
conequencesof
‘agratzson






media/file12.png
Longitude

Country Collaboratlon Map

b

."ll\b

‘ = ﬂ'ﬂ—“"
.

s

Latitude





media/file9.jpg





media/file0.png





media/file8.png
&amily bus review

strate E
g
’l// .g \ .

Lot
,;..o-.g, 2 ; S - technol. forecast-"soc. change
~ i . susta

20l

47

3.., @

'1""‘ )-"' .
internati@nd rnalof
information &maMagement






media/file17.jpg





