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    FOREWORD




    


    


    


    


    


  




  

    Respected reader, you have a treasure in your hands in the name of “Digital Transformation in African SMEs: Emerging Issues and Trends”. While technological advancements play a role in digital transformation, more technological tools may be even more crucial. Some SMEs are able to complete a digital transformation faster and at much less expense to the firm than others because they have the capacity to build trust in their systems. This book is written for and about digital transformation in Africa. The editors’ expertise qualifies them for this good project. They have extensive experience in the field and have spent many years researching the challenges and successes of digital transformation for businesses. Furthermore, they have an intimate understanding of the motivations of these top brass. I agree with the writers that the emphasis should be on technology, people, and performance as the means by which an organization deals with digital disruption. According to my studies, effective digital transformation necessitates adjusting the dynamics of a business and the way its employees perform their duties. There is no sign of a halt to digital disruption any time soon, and it is likely that the typical worker will face multiple waves of disruption over the course of their lifetime. The authors considered digital tools such as social media, Artificial Intelligence, Big Data, IoT, AI, and ML for SMEs. When it comes to relevance, factors influencing the adoption of online shopping and its influence on consumers’ intention to shop online are key. The gap between industry leaders and laggards may be rising if these businesses are increasingly reporting and investing time, money, and energy on initiatives to develop these components of their culture. For most SMEs in Africa, I simply believe that changing an organization's leadership, talent, culture, and organization strategy all at once can be a disruptive and inefficient process and that focusing solely on the technological parts of digital transformation is missing out.
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    PREFACE




    


    


    


    


    


  




  

    In all of Africa's urban centers and rural villages alike, a new breed of digital natives is emerging and poised to stimulate economic development and drive the acceptance of novel digital technologies and services designed to impact all facets of African society and businesses. As a result, the shift to digital is a key factor in the growth and development of resourceful and long-lasting small and medium-sized enterprises. In line with the African Continental Free Trade Area (AfCFTA), the African Union (AU) plans to create a safe and thriving online marketplace in Africa by the year 2030, where people and companies are free to move around and transact online without restriction. Therefore, SMEs in Africa should make use of this unique AU effort to become more tech-savvy, since SNEs' activities, procedures, competencies, and models can all be modernized through digital transformation. Despite this, many African SMEs have not yet fully adopted the digital change in their entire lives. Taking advantage of the digital revolution calls for a shift in perspective, as well as new forms of collaboration between small and medium-sized enterprises (SMEs) and their stakeholders, as well as between different industries. This book is written for business owners and managers of small and medium-sized enterprises (SMEs), with the goal of helping them take advantage of digital technologies and innovation to drive business transformation in Africa and to build and enhance digital networks and services with the end goal of bolstering trade, investment, and capital flows among SMEs. This book will help managers of SMEs discover and enable the digital infrastructure they need to close the digital gap and inequality between themselves and multinational enterprises (MNEs) and to boost distribution and logistics activities that support e-commerce. This book aims to help SMEs in the African market harmonize their environments in order to guarantee cheaper customer service, expand their reach, and secure more funding to help them close the digital infrastructure gap and achieve a universally accessible market, affordable prices, and secure e-commerce. Last but not least, African SMEs need to learn to embrace the adaptability of their business models, identify their greatest threats, and devise strategies to turn those threats into chances for growth. SMEs in Africa stand to gain valuable insights that will enable them to better locate and exploit new business possibilities presented by digital transformation. The book is compiled based on African SMEs, with contributors from around the globe (e.g. India, Australia, and Ghana). The book covers digital transformation tools such as e-commerce, social media, Big Data, the Internet of Things, Artificial Intelligence, Machine learning, online shopping and digitization initiatives.
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      Abstract




      This article discusses the significance of artificial intelligence (AI) and machine learning (ML) for small and medium-sized enterprises (SMEs) and the challenges that hinder their adoption in Africa and other developing countries. Despite the success of AI and ML in improving performance and productivity in large organizations, many SMEs are reluctant to adopt these digital tools due to a lack of awareness and education. The article highlights the benefits of AI and ML for SMEs, including better decision-making, increased productivity, revenue generation, and innovation. It also discusses how AI and ML can be used for customer service, marketing, and sales automation, and emphasizes the need for SMEs to embrace these technologies to improve their competitiveness in the market.
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      INTRODUCTION




      The advent of digital technologies has impacted the novelty and efficiency of businesses immensely [1-3]. This trend has become a revolution that has taken global interactions, businesses, and transactions by storm as it influences connectivity, introduces new procedures, and enhances performance [2, 4]. Digitalization and its associated applications are disrupting several sectors and industries and threaten to make existing models and ways of doing things obsolete by introducing new trends [3, 5]. The influx and expeditious adoption of digitalization have transformed organizational and inter-organizational practices, value chains, and industrial competitiveness [3, 6]. The digitalization process involves digital tools such as the Internet of Things (IoT), artificial intelligence (AI), machine learning (ML), the Internet of People (IoP), the Internet of Energy




      (IoE), and several others that are adopted by firms to manage their operations, carry out strategies, and to gain competitive advantage [7-9]. Research hasexamined the nexus between these digital tools and business performance and varied outcomes report strong and positive effects, negative effects, and others contend that these tools undermine performance [4, 7, 10, 11]. Although the adoption of these digital tools propels SMEs to be competitive both locally and globally, the majority of these SMEs are lagging in terms of digital evolution.




      Small and medium-scale enterprises are motivated to adopt digitalization to achieve internal efficiencies, collaborate effectively with partners, reduce costs, introduce new offerings to satisfy needs, gather intelligence, and create employment opportunities [12, 13]. Rahayu and Day [14] posit that these tools help SMEs to become more effective, efficient, innovative, and expansive to rub shoulders with their larger competitors in the global market [7,15–17]. Thus, SMEs that use these digital tools are more likely to outwit their competitors because they expedite future research, strategic planning, and business forecasting, resulting in organizational flexibility [18, 19]. Tarutėa and Gatautisa [15] in their study observed that the adoption of these tools impacts profitability, growth, satisfaction, social and environmental performance, and value. In this light, the effect of these digital tools on the activities of SMEs in Africa can never be overemphasized.




      

        Small and Medium-scale Enterprises (SMEs)




        The contribution of small and medium enterprises (SMEs) cannot be overemphasized as they impact economic growth, global market competitiveness, national development, poverty alleviation, employment generation, and innovation commercialization [14, 15, 18, 20]. Largely, they contribute immensely to the increasing gross domestic product, new business creation, and income generation [14, 21]. Regarding employment in developed economies such as the United Kingdom, Germany, and the United States, SMEs employ nearly 99 per cent of the workforce and contribute roughly 70 per cent of the national GDP is mostly around 70 per cent [22, 23]. However, in developing nations such as Ghana, Togo, and Nigeria, their contribution to GDP hovers around 50 percent, and are private businesses dominant [14, 21]. It can therefore be interpreted that SMEs form the backbone of the global economy.




        Contexts cannot be overlooked in the definition of SMEs because of the variations in economies, and the sectors that constitute the economies. As a result, the definition and classification of SMEs differ among continents, regions, and countries. Thus, no generally accepted definition and classification exist for SMEs. The parameters for classifying SMEs involve the number of employees, sales turnover, customer base, available plant and machinery, annual turnover, and several others. In developed economies like the UK, USA, and Germany, small and medium-scale enterprises are classified based on the number of employees and turnover, in that the EU sets the limit at 250 employees and an annual turnover of around Euro, and other bodies consider institutions with 50 million Euro revenue and less than 500 employees. In developing economies such as the African regions, businesses with employees from 1 to 200 or 300 are all considered SMEs [24, 25].


      




      

        Small and Medium-scale Enterprises in Africa




        Small and medium-scale enterprises SMEs in Africa constitute about ninety [90] per cent of private businesses, employ more than fifty [50] per cent of the working class, and contribute grossly to the gross domestic product (GDP) of the nations [14, 26, 27]. Specifically in Nigeria, SMEs are the primary source of employment and comprise more than 90 per cent of businesses in the country [17]. Similarly, in other developing countries like Ghana, SMEs are pivotal to innovation, job creation national development, and growth as they contribute approximately 70 to GDP and constitute over 90 per cent of businesses [15, 28]. In as much as these SMEs remain the driving force of the economies of these developing countries in Africa, their rate of adoption for digitalization is very low compared to their counterparts in the developed economies [14]. This in turn stifles their global competitiveness and slows down their rate of growth considering that digitalization is at the heart of efficiency and productivity that leads to achieving competitive advantage and improving overall performance [14, 26, 28-30]. Leaders of SMEs in these nations are gradually prioritizing the adoption of these digital tools through information technology to achieve efficiency, enhance product innovation, make effective decisions, explore opportunities, mitigate threats, and gain competitive advantage [26, 28, 29].


      


    




    

      DIGITAL TOOLS FOR SMEs




      Small and medium-scale enterprises (SMEs) adopt several digital tools for diverse reasons in their activities. Some of these digital tools are discussed below.




      

        Big Data




        Big data is ubiquitous to this generation as its tenets keep spreading like wildfire in a dry season. It is a pivotal digital tool adopted by SMEs in this era of data ubiquity. This age is data-driven, as both structured and unstructured facts are sourced from diverse spheres to help individuals and entities make informed decisions. Research predicts that the global big data market will rise from $193.14 billion to about $420.98 billion by 2027 and the emergence of big data will remain an inviolable phenomenon that cannot be overemphasized as the daily data generation is estimated at 2.5 quintillion bytes in the past few decades (Borasi et al., 2020; Olabode et al., 2022).




        

          About Big Data




          Big data has garnered enormous attention globally in the past decades from diverse fields and disciplines such as supply chain [30], marketing [31], healthcare [32, 33], information technology, construction, hospitality [31, 34], and several others. It is considered the new era of transformation in terms of data collection and usage for major disciplines and businesses. As its dominance intensifies with time [35], ambiguity still surrounds its evolution and application as some practitioners argue that it is not entirely a new trend and make reference to the US census as far back as the 1880s where the classification and reporting of information on approximately 50 million individuals became a daunting task for the analysts of the time [36]. One may strongly contest that the amount of information contained in that census will no longer be considered big data in this era where technology is far advanced but that could open up contextual arguments regarding the definitions of the concept [37-40].




          Research has defined big data from different perspectives and contexts and its popularity has been attributed to the extensive usage of mobile devices and other social media platforms [35]. Big data has been defined as data that stem from diverse channels such as sensors, and social media platforms: photo and video uploads, satellites, mobile devices, and GPS signals. Thus, it includes large data sets, technologies, and amounts of data from a variety of sources, ranging from Web click stream data to genomic and proteomic data from scientific research, and consumer behaviour. Other scholars define ‘big data as data that is too voluminous or huge to be handled and transformed by traditional analytical approaches via a typical database software and stored in an organizational data mart and warehouse. Such data cannot be processed and loaded easily into computer memory for future retrieval and its components are the data itself, the process involved in analysing it- which has information technology (IT) and algorithm at heart to identify patterns, and the mode of presentation of the results that could inform insightful decision making. Explicitly, big data is defined as “the ability of a firm to effectively deploy technology and talent to capture, store and analyze data, toward the generation of insight” [38]. This includes the techniques and online technologies that are employed to generate large amounts of facts from varied sources for analysis and interpretation that traditional procedures can neither handle nor execute to make insightful decisions.




          Another school of thought defines ‘big data’ from the ‘V’ perspective which began with the three ‘Vs’ of Volume, Velocity, and Variety. The ‘Volume’ of big data describes its size and the storage capacity needed to preserve it for later retrieval. Big data is a voluminous set of data in terms of the number of records it contains and the amount of space required to save and process it into meaningful information. Brands like Tesco, Walmart, Jumia, Amazon, Microsoft, and Apple generate billions of items on daily and weekly basis, petabytes of information, and quintillion bytes of records. The persistent increase in high data volume generated can be associated with the advancement in technology and internet connectivity, and customers’ willingness to share information [40]. The ‘Variety’ of big data explains the fact it could be unstructured, semi-structured, or structured, gathered from multiple sources comprising primary or secondary (surveys, interviews, focus groups, customer databases, and loyalty schemes) but integrated to serve its intended purpose [40]. Therefore, organizations with the capacity and ability to source data from different platforms can triangulate the results and make strategic decisions. With the advent of big data, facts can be gathered from diverse sources such as social media platforms, search engines such as Google, GPS, censuses, and many more. The third ‘V’ that stands for velocity indicates the speed at which these facts are generated and delivered. Velocity in this context could also refer to the state of obsolescence that occurs within the data collection, transformation, and presentation period. If ‘big’, then it is expected to stand the test of time to drive organizational agility and performance.




          This ‘V’ concept evolved and two additions, ‘veracity’ and ‘value’ were proposed to better explain the conversation of ‘big data’ by other scholars. The veracity component of ‘big data’ highlights how trustworthy and of high-quality the data is to make accurate predictions. Businesses are mostly bombarded with data duplication issues and it is criticized that if the data touted as ‘big’, and is full of replications, then the credibility of the data is questionable. Value for data considers the ability of the big data to generate economically worthy insights and or benefits from the extracted data. Thus, the huge amount of data should produce prised insights and results [35, 38, 40]. Additionally, scholars have advanced the conversation by proposing ‘Variability’ and ‘Visualisation’ as other attributes of ‘big data [39]. Variability in this context refers to the inconsistencies associated with huge amounts of data due to their sources, contexts, the technology and analytics adopted, and the methods of analysis that could influence its results and interpretation. The focus is to triangulate to mitigate information asymmetry and discrepancies. The seventh ‘V’, Visualization describes the ability to interpret data to gain understanding. However, the size, speed, value, and variety of ‘big data’ impels the adoption of new technologies to manage and process its features because the traditional data-processing infrastructure cannot handle them [33, 41]. In this chapter, Big Data is defined as the phenomenon that requires specific technologies in the collection and management of facts with high velocity, variability, value, volume, veracity, and from numerous sources to make strategic decisions.




          The concept of Big Data has become a phenomenon and not a mere technology [13, 33], with much emphasis placed on the processes involved in creating value from it rather than magnifying its volume and availability.


        


      




      

        Big Data Analytics




        Research has argued that acquiring voluminous data from many sources with high velocity and variability will amount to nothing without constructive analytical processing and interpretation [42]. This explains that the existence of the data does not guarantee relevant knowledge generation that can improve performance and produce a competitive advantage [35, 39, 43]. Data analytics as a broad concept involves the process of accessing, storing, analyzing, and interpreting data to achieve meaningful insights [30, 42, 44]. This involves the discovery of complex patterns of relationships within a large amount of data through approaches such as text analytics, web analytics, mobile analytics, network analytics, and other techniques by leveraging advanced technological accessibility to drive strategic actions [45, 46]. Research has indicated that several organizations are failing to realize and utilize the full potential of the existence of big data and the phenomenon sometimes becomes a curse rather than a blessing to such organizations due to the lack of knowledge and technical abilities to handle and manage such large raw facts [47]. Careful execution of big data analytics helps organizations to transform this bulky data into meaningful information that could improve strategic decision-making and enhance organizational perfor- mance. Some researchers consider BDA as the next breakthrough that could benchmark efficiency, innovativeness, and great competitive advantage. In this context, big data analytics can be defined as the new trend of extracting meaningful information from large and unstructured facts parsimoniously and swiftly from diverse sources with the help of technology to inform current and future decisions [38, 48]. Existing studies have proposed that the big data analytics process involves five key steps which include data acquisition and recording, data extraction/cleaning/annotation, data integration/aggregation/ representation, data analysis/modelling, and the interpretation of results. This is a systematic process that organizations follow to transform a high volume of complex data into meaningful insight.


      




      

        Acquisition and Recording of Data




        The first step, data acquisition and recording, specifies the facts that must be gathered, the sources from which they may be gathered, and the methods for gathering. It is prudent to specify the information requirements to employ the right tool and approach that can collect and record the data at the desired volume swiftly and accurately without losing its value.


      




      

        Information Extraction/Cleaning/Annotation




        After gathering the information, the next essential step is to whittle it down to workable units because the data in its raw state will not be in a suitable format for analysis. For example, large data gathered from a social media site will contain several conflicting and irrelevant details. As a result, leaving the data in this format will hinder effective analysis and that will influence the results. So, the data is subjected to social media analytics- an information extraction process to draw the desired patterns from the big pool into a structured form suitable for analysis.


      




      

        Data Integration, Aggregation, and Representation




        Big data is gathered from multiple sources and in reality, replications will occur among the data deposited in various warehouses which will make it difficult for users to navigate through such data. For instance, consumer data may be gathered from social media platforms such as Twitter, Facebook, YouTube, and WhatsApp. Triangulation of such data will help curb issues of duplication and also compare results. However, depending on the situation at hand, one source or design will be preferred to the other. A substantial body of work at the data integration stage can curb several challenges during the analysis of the data, in that, differences in data structure and semantics ought to be expressed in computer-comprehensible forms to help realise automated error-free difference resolutions.


      




      

        Analysis/Modeling




        The techniques employed in the quizzing, mining, and analysis of Big data differ significantly from standard statistical analysis of small data. Although Big data is frequently touted as noisy, dynamic, diverse, linked, and unreliable, it is argued that generic statistics derived from frequent patterns and correlation analyses typically outclass individual fluxes and often reveal more reliable underlying patterns and information that make even a noisy Big data more useful than small data. Nonetheless, data mining techniques can be applied to big data to improve its quality and reliability for a better understanding of the underlying semantics and provide intelligent querying functions.


      




      

        Interpretation




        What makes Big data relevant is the ability to interpret and make meaning of the analysed data or the big data is of limited value. Decision-makers will rely on supplementary information, also called the provenance of the result- that demystifies the complex process and the results derived to make informed decisions. This process makes it possible for all users not only to interpret the results but to also replicate the analysis in different contexts, with diverse assumptions, and data sets.


      




      

        Big Data Techniques




        The distinct attributes of Big Data require specified applications, and extraordinary techniques to proficiently transform voluminous data into meaningful information at a specified time. Various institutions such as Amazon, eBay, and Walmart adopt diverse techniques to extract and explore patterns from bulky transactional data to make strategic decisions that could translate into achieving competitive advantage. Successful BDA techniques integrate overlapping activities from diverse fields such as statistics, machine learning, signal processing, social network analysis, data mining, Artificial Intelligence, and visualization approaches.




        

          Statistics




          Statistics primarily involves the science of collecting, organizing, and interpreting data. Large numerical data is meaningful until statistical methods are applied to examine relationships (causal, or/and correlation) between objects. Nonetheless, it is contended that regular statistical techniques are unsuitable to manage big data. Hence, the call for advanced versions or completely new approaches.


        




        

          Data Mining




          Data mining constitutes a set of techniques such as regression, clustering analysis, and several others used to extract valuable information (patterns) from data. It is aimed at discovering previously unknown patterns to be used in making decisions that could impact the future of businesses. This does not involve the extraction of the data itself but the patterns that exist in the data. The three major techniques involved in data mining are exploration, pattern identification, and deployment. Exploration: at the explorations stage, the data is cleaned and transformed into another form, and essential variables are determined. This is followed by Pattern Identification: where the patterns which make the best prediction are identified and selected. Deployment: finally, the identified patterns are arrayed for the desired outcome.


        




        

          Machine Learning




          Machine learning is an essential technique aimed to design algorithms that allow computers to evolve behaviours based on empirical data. Primarily, machine learning is employed to discover knowledge and make intelligent decisions automatically. In the context of Big Data, machine learning algorithms are scaled up to cope with the data. There exist a wide array of scale machine learning algorithms, but many important specific sub-fields in large-scale machine learning, such as large-scale recommender systems, natural language processing, association rule learning, and ensemble learning still face scalability problems.


        




        

          Optimization Methods




          The optimization method is another technique widely adopted to solve quantitative problems in diverse fields, predominantly in the natural sciences- physics, biology, engineering, and economics. Many Big Data applications, such as WSNs and ITSs, require real-time optimization. Alternative approaches to optimization problems include data reduction and parallelization. Numerous computational strategies for dealing with global optimization problems exist, including simulated annealing, adaptive simulated annealing, and quantum annealing, as well as a genetic algorithm that naturally lends itself to parallelism and can thus be highly efficient.


        




        

          Social Network Analysis (SNA)




          This technique has gained popularity in sociology, anthropology, biology, economics, history, social psychology, and many other disciplines. It examines social relationships in terms of network theory and is often considered a consumer tool as it constitutes social system design, human behaviour modelling, social network visualization, social network evolution analysis, and graph query and mining. Applying this technique in big data transformation is quite a daunting task so social, and cloud computing are mostly the preferred options.


        




        

          Visualization




          The visualization technique, as the name implies is employed to create and project images, diagrams, tables, and other innate demonstrations to help appreciate the data. Unlike traditional data that is small and easy to handle, the complexity of Big Data poses a challenge to its visualization. As a result, before the actual data interpretation, most researchers use geometric modelling and feature extraction to significantly reduce the data size. It is noteworthy that the choice of a proper data representation is central to the visualization of big data.


        


      




      

        Influence of Big Data on SMEs




        Several SMEs from diverse fields such as healthcare, hospitality, tourism, supply chain, automotive, retail, clothing, pharmaceutical, and finance are adopting Big Data to adapt to the dynamic business environment and increase performance, efficiency, and productivity [42, 49, 50]. Most global and international companies like Netflix, Tonaton, Amazon, DHL, American Express, and Starbucks have largely integrated BDA into their operation but its adoption in SMEs is still at the infancy stage globally [4, 14, 51]. In reality, sectors such as banking rely on big data to examine financial trends and also measure the satisfaction and loyalty of their customers. Malls and supermarkets on the other hand can determine customer preferences, and promote and customize their offerings to suit customers’ preferences [50, 51].




        Research has established the need for SMEs to adopt BDA in organizations to enhance innovativeness, product development, and forecasting which could lead to gaining a competitive advantage. SMEs that stagger in their adoption will be lagging in growth compared to larger organizations. Although most of these SMEs desire to implement BDA in their system, its adoption is not without challenges [51, 52]. These challenges hinder the adoption of Big Data in SMEs and notable among them include the lack of IT infrastructure, data security issues, economic/financial constraints, and unskilled staff.




        

          Lack of IT Infrastructure




          The inadequacy and lack of IT infrastructure is a major challenge for SMEs in their quest for Big Data adoption because an advanced and accurate IT system is pivotal to the utilization of BDA [50, 53]. Sadly, most of these SMEs operate basic IT infrastructure systems that cannot process Big Data analytics [38, 54].


        




        

          Data Security Issues




          Data security is of much concern as data availability and this poses a great challenge to SMEs as no established standards and regulations guide the usage and ethics of BDA [51]. SMEs are more exposed to this threat because of the porous nature of their system, and the outdated security software database management systems that can be easily hacked.


        




        

          Financial Constraints/Economic




          Most of these tools are very expensive to acquire and manage. The cost of investing in technology are a big constrain amongst SMEs in Africa [51]. However, many of these SMEs are handicapped regarding their acquisition because of the limited financial resources available to them. As a result, SMEs especially those in developing countries are sceptical about investing in the sophisticated and advanced functions of BDA which are very expensive [51, 55].


        




        

          Unskilled Staff




          SMEs are confronted with another challenge of unskilled and inexperienced IT specialists handling BDA activities [55]. The tenets of Big Data hold that Big Data is associated with big impacts so if not well managed, the anticipated blessings will turn into curses. Most SMEs have few or no permanent skilled IT staff such as data scientists, programmers, or analysts to handle the technicalities associated with Big Data [6, 51]. This makes it difficult for SMEs to adopt and implement big data as a digital tool compared to big organizations that have a pool of talents with the technical know-how to choose from, the financial muscle, up-to-date security systems, and reliable IT infrastructure.
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