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	Abstract


		
				 


				The most indispensable means of change in contemporary business society is technology because it offers convenience to both businesses and their clients. Almost every business has been influenced by technology. Traditional corporate governance systems have been affected as technology has ceased to be a mere business enabler but is now a source of a company's future potential opportunities. The infusion of corporate governance and technology has been quite slow in South Africa. This may either be attributed to the fact that it is costly to do so, at least in the short term, or that company directors in South Africa do not yet trust technological measures with corporate decision-making input. Consequently, the impact of decision support technology on corporate entities and their governance has received less academic interest in South Africa than in developed countries. This article seeks to discuss the integration and reliance on technology to enhance corporate governance principles in developing countries like South Africa. The article also discusses the practical challenges and the benefits to be anticipated by directors in South Africa when they integrate technology in decision making to enhance their independence and accountability.
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1      Introduction

	The most influential means of change in contemporary business society is technology because it is convenient to businesses and their clients.1 The scarcity of literature on the integration of corporate governance and technology in South Africa makes it pertinent to define some key terms that are employed in this article. Technology comprises of the infrastructure, devices, systems and software that produce, transfer or process information to facilitate business decisions.2 There is no universally accepted definition for artificial intelligence (AI).3 However, John McCarthy, who coined the term AI, defined it as the art and engineering of making intelligent machines, particularly intelligent computer systems.4 This definition, though archaic, remains relevant even today because it retains the key characteristics of AI.5 AI can also refer to a computer programme that performs tasks that normally require human intelligence such as visual perception, speech recognition, decision making and language translations.6

	Almost every business has been influenced by technology.7 Traditional corporate governance systems have been affected as technology has ceased to be a mere business enabler but is now a source of a company's future opportunities.8 AI is a form of digital technology that has long been incorporated in the medical and business fraternities in other countries as an aid to decision making.9 The infusion of corporate governance and AI has been quite slow in South Africa.10 This could be due to fact that the integration of AI is expensive and most company directors in South Africa do not trust machines with decision-making input. Although about 40% of companies in South Africa use some form of AI in general, the integration and reliance on AI technology as a decision support tool by company directors remains very low.11 For example, a 2018 survey conducted by SYSPRO Private Limited in 400 South African companies revealed that only 13% of information technology (IT) companies' decision makers used big data and machine learning for decision making.12 Consequently, the impact of decision support technology on corporate entities and their governance has received less academic interest in South Africa when compared to that in other countries.13 

	This article seeks to discuss the integration and reliance on technology to enhance corporate governance principles in developing countries like South Africa. South Africa has introduced and refined a code of corporate governance in the form of King Reports I, II, III and IV.14 Given its corporate governance advances, South Africa can serve as a leader in the integration of technology and directorial independence and accountability.15 Some African nations such as Zimbabwe,16 Ghana17 and Kenya18 have already partially modelled their company law and corporate governance codes on the South African Companies Act 2008 and the King Reports on Corporate Governance.19 The article also discusses practical challenges and the benefits to be anticipated by directors in South Africa as they become more reliant on technology to enhance their independence and accountability. 

	The article also discusses the consideration of technology as a tool for enhancing corporate governance in South Africa. Thereafter, an analysis of the integration of AI into corporate governance as a way of optimising the independence of company directors will be provided. Furthermore, the integration of AI into directors' decision making will be examined in the context of the directors' duty of care, skill and diligence relevant to the processing of data. The question of whether the inclusion of a technology expert on every board should be mandatory in South Africa is explored. Lastly, concluding remarks are proffered. 

	2      Problem statement

	Regardless of the influence of technology on most businesses, there has been a dearth of literature on the use of and reliance on innovative technology to promote good corporate governance standards by company directors in South Africa. As a result, the potential benefits of integrating technology such as big data, AI and cognitive computing systems to enhance directorial independence and accountability have not yet been considered in South Africa. Furthermore, the question whether companies in South Africa should have a technology expert has not been sufficiently addressed. This article addresses these two issues and seeks to trigger further research on the integration of technology to promote good corporate governance measures in South Africa.

	3      Technology as a tool for enhancing good corporate governance practices in South Africa

	AI could be utilised to efficiently analyse voluminous corporate data and produce results at a rate human beings cannot match.20 There are three different levels at which South African company directors can integrate AI technology to enhance their independence and accountability. The first one is known as assisted AI, which entails the execution of certain tasks by AI without the machine becoming an independent decision-maker.21 Assisted AI can completely assume all administrative duties such as setting a record date for determining shareholder rights,22 calling a shareholders' meeting23 and delivering notice of meetings.24 Considering that company secretaries generally spend most of their time on administrative work such as ensuring that the minutes of all shareholders meetings, board meetings and the meetings of any committees of the directors are properly recorded, the integration of and reliance on assisted AI by South African company directors would save them a lot of time.25 Company directors may also use AI to prepare for board meetings and to provide sound opinions.26 Currently, applications such as Google assistant can compose emails based on voice prompts and set up and keep track of schedules of meetings. In the business context, assisted AI can be used by company secretaries to take and compile notes during board meetings, to schedule meetings and to prepare reports for directors.27

	The second level at which South African company directors can incorporate AI to enhance their independence and accountability is known as augmented or advisory AI. This involves the use of algorithms to aid human intelligence without the algorithm's assuming the role of an independent director.28 Augmented AI can assist company directors in South Africa with judgmental decisions which require creative thinking without absolving directors of their responsibility and liability.29 South African company directors can employ augmented AI as a valuable tool in their decision-making process. Augmented AI may ask and/or answer questions and develop simulations of complex models of various business scenarios.30 Augmented AI could increase the productivity and quality decision making of South Africa's company directors.31 Augmented AI does not seek to replace human beings but it aids human intelligence by providing information that would either be unavailable or very difficult or time-consuming to find for company directors.32 Augmented AI could help South African company directors to diagnose complex business problems and recommend the relevant courses of action.33

	The third option that South African directors could consider when integrating technology and their work is known as autonomous AI, which involves algorithms assuming human responsibilities as independent directors.34 Autonomous AI could eliminate human directors in South Africa and replace them with artificial entities or robo-directors.35 However, it would be difficult for autonomous AI to assume the full responsibilities of company directors considering South Africa's current legal framework, which allows only natural persons to be directors.36

	Another hurdle that autonomous AI would need to overcome for it to replace human directors in South Africa is the issue of assigning personal liability in instances of non-compliance.37 Autonomous AI makes it difficult to determine the liability of the robo-directors, whether under contract or delict, since company decisions would be made by algorithms.38 Moreover, it remains to be seen whether the decision would be vested in the machine itself, the designer of the algorithm or the vendor.39 Additionally, the extent to which directors can delegate tasks to machines without exposing themselves to personal liability should be determined by regulators before autonomous AI takes over directors' decision making in South Africa.40 Furthermore, autonomous AI could eliminate some key aspects of board diversity such as gender, nationality and race, which are unique to natural persons, and this could improve the quality of decisions.41 However, an AI algorithm may not be able to simulate the emotional intelligence that comes with gender and race diversity.42 

	South African companies should employ augmented AI or synergic intelligence where natural persons and algorithms work together to enhance directors' independence and accountability. The incorporation of augmented AI fits well within the purposes of the Companies Act 2008. Section 5(1) of the Companies Act 2008 provides that the Act must be interpreted and applied in a manner that gives effect to the purposes set out in section 7 of the Companies Act 2008. Some of the purposes of the Companies Act 2008 include promoting the development of the South African economy by encouraging enterprise efficiency, encouraging transparency and high standards of corporate governance and balancing the rights and obligations of shareholders and directors in companies.43 Therefore, the use of augmented AI would encourage the balancing of shareholders and directors' rights and obligations in South Africa by minimising bias, since an algorithm's analysis cannot be influenced by the emotions of directors. Consequently, the use of augmented AI would enhance the independence of directors, since directors with dissenting opinions might be encouraged to contribute their views by simply relying on decision-support AI recommendations as the basis of their dissent.44 Furthermore, augmented AI allows an algorithm to generate initial recommendations on questions presented to it and such recommendations will be subject to the directors' approval. The directors can also provide additional insight into the algorithm's recommendations.45 Augmented AI entails that decision-making power remains vested in company directors in line with section 66(1) of the Companies Act 2008 to maintain the traditional separation of ownership and control dichotomy.46 In circumstances where the board of directors fails to explore other alternatives, directors could consider the recommendations of the AI system.47 

	Due to its ability to analyse huge volumes of complex information in a very short space of time, decision-support AI can be employed by directors to align companies to the Companies Act 2008 and the relevant regulations so as to impartially protect several stakeholder interests.48 The Companies Act 2008 reflects a shift from the shareholder primacy approach to the enlightened shareholder value approach to corporate governance.49 The shareholder primacy approach has been criticised and blamed for the 2007-2008 global financial crisis (GFC) and the other corporate collapses that followed.50 It is argued that some of these corporate collapses were a direct result of the shareholder primacy approach.51 Augmented AI can easily cater for multiple stakeholder interests concurrently and it is not easily susceptible to bias.

	Another form of digital technology that South African company directors could rely on to enhance independence is big data analytics. Big data refers to huge volumes of data which cannot be processed by the traditional data processing methods.52 For example, Walmart processes about 2.5 petabytes of data per hour from customer transactions.53 Big data analysis refers to analytics technology that stores, analyses and processes huge amounts of data in a short space of time to enhance decision making.54 It can also be defined as the employment of analytic techniques and technologies to analyse voluminous data in order to acquire valuable information for making decisions by directors.55 Big data analytics includes descriptive, predictive and prescriptive analytics.56 There is a need for companies to consider efficient ways of sorting out useful data from that which is useless since too much information is being generated nowadays from devices such as cellphones, laptops, radio-frequency identification tags, customer transactions and personal sensors.57 

	Big data analytics could improve corporate decision-making by directors in South Africa at all levels of a company including human resources, marketing, pricing, distribution and procurement.58 South African company directors could also apply big data analytics to gain competitive advantages inter alia through the determination of customer preferences regarding their real-time products and services.59 Therefore, it is submitted that real-time data analysis has become a major business resource for directors in South Africa.60 Nonetheless, most South African companies are yet to fully embrace the use of big data analytics for decision making and to realise its benefits regarding quality decisions.61 The Companies Act 2008 already provides a platform for employing big data analytics by allowing the storage of corporate information in electronic form.62 It is submitted that big data analytics and augmented AI could help South African company directors to process large volumes of information effectively and make informed decisions.63 If company directors are overwhelmed by the amount of information they have to consider before making a decision then they may fail to make an informed decision.64 In Australian Securities and Investments Commission (ASIC) v Healey,65 the respondent directors noted that some vital information was lost "in a very large board packet".66 Digital technologies like AI and big data could assist South African directors to keep and process crucial information in order to discharge their fiduciary and statutory obligations effectively and to enhance their independence.

	Companies from almost every industry and sector are committed to exploiting data to gain a competitive advantage because technological advances in the Internet have made available huge amounts of data to the directors.67 The volume and diversity of data available to companies in South Africa cannot be analysed manually, and in most cases it exceeds the capacity of conventional databases.68 The ultimate goal of capturing, processing and analysing big data for company directors in South Africa should be to enhance decision-making through establishing trends in people and organisations from different perspectives.69 Some of the benefits of data-driven decision making which South African companies can enjoy if their directors employ big data analytics include higher market value, increased return on assets and equity, and optimum asset utilisation.70 Scholars such as Provost and Fawcett also submit that data-driven decision-making increases firm productivity by 4 to 6 percentage points.71 Some of the big data technologies that could be employed by company directors in South Africa to enhance decision making and independence include Hadoop, Hbase and CouchDB.72

	However, AI can be subject to bias, which is usually a result of two factors. Firstly, AI bias can be a result of human bias; that is, it can be a product of the algorithm designer/programmer's preferences.73 This is known as designed bias. Designed bias could lead to distorted AI recommendations. Ultimately directors' independence will be compromised since they will be relying on biased AI recommendations. AI designers and programmers may deliberately develop software and algorithms to achieve certain intended goals.74 For example, since more men than women are involved in the production of algorithms, it has been alleged that Internet job searches have been biased towards men.75 Another practical example of designed bias relates to online retailers such as Amazon, which are capable of using differential pricing based on algorithm bias.76 The problem of designed bias can be addressed through public interest regulation, as AI should not be elevated to assume the position of an autonomous decision-maker that determines the price of goods and interest rates.77 The second source of algorithmic bias can be linked to the type of information fed into the system, since algorithms can process only the information that has been fed into them.78 If biased information is fed into the AI system, biased results will be produced. In the second scenario, correct and accurate data is key.79

	Section 66(1) of the Companies Act 2008 provides that the business and affairs of a company must be managed by or under the direction of its board, which has the authority to exercise all of the powers and perform any of the functions of the company.80 Company directors are appointed to reduce shareholders' agency costs by monitoring and scrutinising corporate management's conduct to ensure that they act in the company's best interests.81 The current unpredictable economic landscape coupled with some recent corporate challenges has led to high demand for competent directors in South Africa.82 As a result, reputable directors tend to serve on several boards at the same time.83 The problem of busy directors is further compounded by the fact that South Africa has a limited pool of eligible black female directors.84 Furthermore, legislation such as the Broad-Based Black Economic Empowerment Act85 has further restricted the pool of qualifying directors by demanding the inclusion of directors from historically disadvantaged backgrounds.86 A director who serves on multiple boards simultaneously can be described as an interlocked or a busy director.87 Busy directors' independence might be compromised due to the possibility of their having conflicting interests because of their numerous connections and interests.

	There is no statutory limitation on how many boards a company director can serve on in South Africa.88 This allows company directors to serve on as many boards as they want, and this could inadvertently impair their independence. The King IV Code 201689 and the JSE listing requirements are also silent on this issue.90 However, there seems to be a local and international academic consensus that when a director serves on more than three boards concurrently, he or she is busy.91 Almost a third of South Africa's 100 largest JSE-listed companies' directors are busy.92 Busy directors face time constraints and tend to be too busy to discharge their duties effectively, which may affect the quality of their decisions.93 Busy directors usually miss board meetings, thus weakening the board's monitoring role and ultimately leading to ineffective corporate governance.94 Empirical research conducted on almost 200 South African listed companies revealed that there is a strong positive relationship between the frequency of company board meetings and corporate performance.95 Consequently, it follows that if a director misses some board meetings then the company's performance will be negatively affected. The independence of busy directors is questionable in that sometimes, due to time constraints, they may fail to consider all the relevant information before making a decision. Ultimately this results in conflicts of interest being overlooked, thereby impairing directors' independence. Big data analytics may assist and create more time for busy directors by processing huge amounts of corporate data in a short space of time.

	3.1      Technology and the independence of company directors

	The ability of directors to discharge their duties independently is one of the pillars of corporate governance in South Africa.96 In South Africa all company directors are expected to exercise an independent judgment in their decisions and to act in the best interests of the company when discharging their duties.97 The independence of company directors includes the exercise of objective, unfettered judgment, and the absence of an interest, position, association or relationship which, when judged from the perspective of a reasonable and informed third party, is likely to cause directors to be biased in decision-making.98 The agency theory of corporate governance states that one of the traditional and primary ways to strengthen the independence of company directors is by including non-executive directors on the board.99 

	The King IV Code 2016 does not specifically prescribe the number of non-executive directors corporate boards should have except to state that the board should comprise a majority of non-executive members, most of whom should be independent.100 The King IV Code 2016 further calls for company boards to comprise of an appropriate number of independent directors to improve company directors' independence.101 What is appropriate depends on the circumstances of each company, taking into consideration factors such as the company's capacity, resources and impact.102 Furthermore, all companies whose securities are publicly traded on the JSE are required to either have an independent non-executive board chairman or to appoint a lead independent director to enhance corporate independence.103

	Although companies with more independent directors tend to be more profitable than those with fewer independent directors. Petrin and Kamalnath argue that the longer independent directors stay in a company, the more they lose their independence.104 Independent directors usually serve long terms and this sometimes create collegiality and even friendships with other executive directors, which affects their independence.105 Groupthink and structural biases or friendships could undermine the independence of company directors.106 This will ultimately affect the quality of decisions made. One way of minimising groupthink and structural bias is the integration and reliance on augmented AI and big data analytics. An AI decision support system will be influenced by data and not by feelings of collegiality.107 

	Information asymmetry also negatively affects non-executive directors' monitoring and advisory roles, since they are not involved in the daily management of the company.108 Furthermore, the independence of directors in South Africa could be compromised by structural bias, corruption and the presence of financial interest.109 Since augmented AI minimises human weaknesses, it could improve the independence of company directors by reducing agency costs in corporate management.110 The independence of company directors is a key corporate governance tool which could counter agency costs.111 Augmented AI could deal with structural bias among company directors in South Africa.112

	The business and affairs of a company must be managed by or under the direction of its board of directors.113 The board of directors has the authority to exercise all of the powers and perform any of the functions of the company.114 Exercising such responsibility entails that directors perform various fiduciary duties to the company.115 Directors' duties have now been partially codified in South Africa to enhance legal certainty.116 Breach of the common law and statutory provisions on directors' fiduciary duties may result in the relevant director incurring personal liability.117 Apart from the directors' duties found in the Companies Act 2008 South African directors also need to adhere to additional requirements set out in regulations and best practice directives such as the JSE listing rules and corporate governance principles.118 These regulations are additional attempts to ensure that directors discharge their duties effectively.119 Directors must fully consider all the statutory provisions and other self-regulatory mechanisms before making any decision. Failure to comply with the provisions of the Companies Act 2008 could lead to the personal liability of the affected company directors.120 

	In the aftermath of the GFC, the boards of some companies were found to have failed to adequately exercise independent judgement in their decisions.121 Previous discussions on the independence of company directors seem to have focussed more on financial interest, probably due to the shareholder wealth maximisation approach.122 However, it must be noted that directors need to be intellectually and psychologically independent to perform their duties optimally.123 The presence of independent directors on the board and various committees has not always added the expected value due to information asymmetry and structural bias.124 Furthermore, company directors usually have to make important decisions in a short space of time and independent directors might not be able to read through all the relevant information on short notice.125 Being de facto corporate outsiders, independent directors face constraints as they usually serve on several boards of companies concurrently.126 The integration of AI and big data analytics could enhance director independence by minimising bias in decision making.

	3.2      Technology and the accountability of company directors

	Accountability occurs when a party is held responsible for something and is able to explain its actions and/or decisions.127 According to the agency theory of corporate governance, directors should be accountable to the company shareholders. The accountability of company directors is one of the key principles of corporate governance in South Africa.128 There are various internal and external accountability mechanisms which companies in South Africa can employ to enhance director accountability. Shareholders' power to appoint and remove directors is one of the primary accountability mechanisms employed by companies in South Africa.129 The ability of shareholders to amend the memorandum of incorporation and access to shareholder meeting minutes are further accountability mechanisms.130 Board meeting frequency, adequate reporting and easy circulation of corporate information, access to the shareholders' register, and directors' ability to request a meeting at any time are additional director accountability mechanisms.131 

	The liability of company directors in South Africa stems from their accountability.132 In turn, director accountability emanates from the duties directors owe to the company. The Companies Act 2008 has enhanced directors' accountability by partially codifying the directors' duties, and a breach of these duties will result in liability.133 These duties arise from the fact that directors hold a fiduciary relationship to the company and shareholders.134 The Companies Act 2008 provides that a company director must act with a degree of care, skill and diligence.135 The requirement of diligence is a novel addition to the directors' partially codified duties of care and skill.136 Diligence implies caution and attention.137 Therefore, a diligent director attends board meetings, pays attention to relevant paperwork and is devoted to the company's business, affairs and practices.138 AI could be integrated into South African corporate governance to enhance director diligence by compiling notes during board meetings and could help company secretaries schedule meetings and prepare reports for directors.139

	Since the Companies Act 2008 already allows the storage of company information in electronic form, it is submitted that a diligent director could employ digital technologies such as augmented AI and big data analytics to discharge his or her duties well.140 The duty of care and diligence entails an objective test whilst the duty of skill requires a subjective test, since the type of skills that individuals possess differ from person to person.141 Considering the amount of information that is available in this technology-driven age, it is not far-fetched for the courts to consider the objective test of section 76(3)(c) of the Companies Act 2008 to include the fact that a reasonable director would rely on augmented AI and big data analytics when discharging his duties. It is submitted that section 76(3)(c) of the Companies Act 2008 is wide enough to allow the integration and reliance on technology by company directors.

	Another important aspect that is closely linked to the directors' duties in section 76(3)(c) of the Companies Act 2008 is the business judgment rule. The business judgment rule is provided for in section 76(4)(a)(i) of the Companies Act 2008. This provision states that a director will have satisfied the obligations of subsections (3)(b) and (c) of the Companies Act 2008 if the director has taken reasonably diligent steps to become informed about the matter.142 Company directors in South Africa are obliged to have all relevant material information available to them before making a decision.143 The business judgment rule states that directors are not liable for corporate harm arising from mere errors of judgment if they acted in good faith in the best interests of the company.144 A director who acts in the best interests of a company exercises independent judgment. South African company directors could integrate and use AI measures to enhance their independence. The business judgment rule protects honest directors from hindsight bias and presents the decision-making function of the duty of care, skill and diligence as a measure of directors' conduct.145 One of the underlying values of the business judgment rule is the fallibility of people and the recognition that directors have limited memories and computational skills.146 By integrating and relying on augmented AI and data analytics, South African directors would make better quality and better-informed decisions through leveraging the superior computational and analytical capabilities of technology.

	Company directors may struggle to take into account all the relevant corporate governance principles and other voluminous published articles before making decisions due to time constraints. One of the excellent digital technology systems that company directors could employ to enhance their independence and accountability is IBM Watson's (Watson) cognitive computing systems.147 Watson is already being used by companies in some first-world countries for medical diagnosis, financial advice and legal due diligence.148 In Sweden, Standard Bank uses Watson to address customer queries.149 Watson is versatile since a director can communicate with it through voice, image and text, without internet connection.150 With such capabilities, Watson can be employed as a platform to interact with or account to various corporate stakeholders. Directors can feed corporate information into Watson and stakeholders can access it anytime. Stakeholders can ask Watson any question related to their company and get their responses in real-time. Shareholders can access minutes of the annual general meetings more conveniently. They can further ask the algorithm any question concerning the contents of the meeting and it will explain it to them.

	Watson's ability to process natural language facilitates advanced interaction between human beings and algorithms which can assist South African company directors to make better decisions.151 Watson is designed to integrate and analyse huge volumes of data.152 It can teach itself a new subject from both structured and unstructured data by categorising related information in its database.153 When asked a question or presented with a scenario, Watson searches its database to generate and evaluate hypotheses to provide an answer.154 Company directors could feed information into Watson and it would categorise it into financial statements, annual meeting reports, notices of meetings, minutes of meetings and so forth.155 Various stakeholders could access the information that they are legally entitled to access.156 Easy access to company records through augmented AI would enhance directors' accountability in South Africa. As a cognitive system, Watson can comprehend technical, industry-specific nomenclature and apply advanced reasoning, predictive modelling and machine learning procedures to advance research in real time.157 In essence, Watson simulates aspects of human thought processes to analyse large volumes of data in a very short space of time and without bias.158 Unbiased recommendations from Watson would promote directorial independence. Empirical research by Hamilton et al has shown that the use of decision support tools such as Watson is cost-effective and improves the quality of the decisions made.159 

	3.3      Do boards of South African company directors need technology experts?

	Quality informed decisions at board level are a result of accurate expert advice. Some companies such as Kodak, which at some point seemed to be too big to sink, came to an unprecedented demise because they could not keep up with technological changes.160 Technology governance has become so essential to business models and practices that it should be elevated to board level in South Africa.161 Issues such as business stability and disaster recovery require technological expertise at board level.162 To be able to make quality decisions, directors must be able to ask the right questions when presented with technology-related proposals.163 One of the accountability mechanisms in South African corporate governance is an annual general meeting (AGM). An AGM presents a platform for shareholders to question directors regarding the business and affairs of the company. A technology expert at board level could enhance the directors' accountability to the shareholders at AGMs. The use of AI measures could enhance the disclosure of relevant information to all the corporate stakeholders at AGMs.164 

	Companies have traditionally opted to rely entirely on general technical advisers for technology-related aspects.165 Consequently, companies have not bothered to have a technology expert on their boards of directors.166 This presents a challenge, however, since the absence of a technology expert at company director level deprives the board of informed decisions regarding technological matters.167 As companies in South Africa adopt the above-mentioned technologies such as big data analytics, descriptive analytics, prescriptive analytics and cognitive systems, there is a need to have a technology expert at board level who understands such technology. A technology expert could contribute to the enhancement of director accountability and independence in South Africa. According to the resource-based theory (RBT), distinctiveness and competitive advantage is a result of a gradual development of dynamic competences, in this case, the technological capabilities of the relevant company.168

	The adoption of digital technologies such as AI and big data as suggested above requires a technological expert at board level to effectively enhance company directors' independence and accountability. It is submitted that companies in South Africa should elect technology experts to the board of company directors on a rotational basis rather than relying on general technical advisors, who in most cases offer merely general advice.169 General technical advisors focus only on ensuring that companies are performing better than their rivals.170 

	4      Concluding remarks

	The integration and reliance on technology by company directors in South Africa to enhance their independence and accountability is necessary to keep up with the dynamic and data-driven nature of contemporary society. A combination of digital technologies such as AI, cloud computing, big data analytics and cognitive systems has the potential to improve director accountability and independence in South Africa. Other possible benefits of incorporating technology into the South African corporate governance structure include greater market value, increased return on assets and equity, and optimum asset utilisation.171 The Companies Act 2008 generally allows directors to rely on technology to enhance their independence and accountability. For example, sections 1 and 24(1)(a) of the Companies Act 2008 allow companies to keep board minutes and any other documents in electronic or any other format for seven years. This facilitates the use of big data analytics and other decision-support tools to enhance company directors' independence and accountability.

	As established above, there are some loopholes in current South African company law regarding the independence and accountability of company directors. It is submitted that the lack of proper guidance in terms of the Companies Act 2008 and self-regulatory instruments such as the King Codes allows directors to serve on numerous boards of directors. This results in busy directors who often face time constraints, and their independence may be compromised in the process. Moreover, the lack of trust in AI measures could be another barrier to the use of technological measures to enhance company directors' accountability and independence in South Africa. Difficulties in accessing company records by stakeholders may also undermine company directors' accountability. Human fallibility and natural computational limitations are some of the weaknesses of company directors that may result in a call for augmented AI to improve their decision making.

	Given the flaws described above, it is recommended that there should be a clear provision in the Companies Act 2008 regarding the maximum number of boards that a director can serve on concurrently. This could be done through a legislative amendment to the Companies Act 2008. It is further recommended that all companies should integrate and utilise innovative technology to enhance the accountability and independence of directors in South Africa. Furthermore, AI and other innovative technological measures could promote the accountability of directors by making corporate records more readily available to all the relevant stakeholders. It is also submitted that the Institute of Directors of South Africa (IoDSA) should conduct regular technological literacy workshops and seminars that are mainly aimed at equipping directors, with the relevant knowledge and skills. This could ensure that company directors keep up with any latest decision-making support technologies. Additionally, such educational programmes by the IoDSA could also help to encourage company directors to learn to trust and utilise AI measures when executing their duties and responsibilities.

	It is further recommended that all South African companies should appoint a technological expert to their boards of directors. Board chairpersons should also evaluate their companies' preparedness to handle technological integration by mapping the technological expertise required to their current non-executive directors' pool.172 This should be done to determine if there is anyone from the current board who qualifies to be a technological expert or if there is a need to hire someone external. However, some small companies might not possess the financial capacity to acquire the services of a technology expert. In this regard, it is submitted that such companies might commence by inviting experts in technology to attend their board meetings on an ad hoc basis until such a time as they are capable of appointing a full-time technology expert. 
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