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Abstract

Orientation: The monopolistic nature of the clearing and settlement industry in South Africa impedes competition and the adoption of new technologies on account of profitability and total market share; there is little incentive to adopt new technologies such as blockchain. Clearing and settlement is currently administrated by shares transactions totally electronic (STRATE) using a centralised database. Blockchain technology is a decentralised advanced database mechanism allowing multiple institutional contributors to the database.

Research purpose: This study’s objective was to identify perspectives on the potential role of blockchain technology in the securities clearing and settlement industry in South Africa.

Motivation for the study: The emergence and adoption of blockchain technology across industries warrants research on the perceived impact of its adoption in the securities clearing and settement industry.

Research design, approach and method: A qualitative research approach using semi-structured interviews was employed to collect data among stakeholders in the securities value chain in South Africa. Using social media, participants were identified through a combination of purposive and snowball sampling. Data were analysed using thematic data analysis with the aid of Atlas.ti software.

Main findings: The study found that stakeholders are of the view that blockchain technology has the potential to improve settlement speed, increase automation of the process, increase efficiency, remove human error, remove the single point of failure, increase market size, create a more secure database, improve auditability, increase transparency, improve current infrastructure, eliminate intermediaries, and reduce the cost to users in the South African context.

Practical/managerial implications and contribution/value-add: The contribution to practice is illustrated by two alternatives: the adoption of blockchain technology through the formation of a consortium, or a private network.
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Introduction

The process of securities trading entails confirming the identity and quantity of the security, the transaction price and date and the identity of the buyer and seller, and subsequently, payment to the seller and delivery of the security certificate or transferring its ownership to the buyer (Benos, Garratt & Gurrola-Perez 2017). This process is facilitated by an intermediary, a central securities depository (CSD), shares transactions totally electronic (STRATE). The STRATE ensures the effectiveness and efficiency of the industry (Braeckevelt 2006) by performing all necessary steps between the transaction date and settlement. This is termed a clearing and settlement cycle denoted as ‘T+X’, which is short hand for ‘trade date plus x number of days’ (Chiu & Koeppl 2019). The Johannesburg stock exchange (JSE) and STRATE are considered as the providers of market infrastructure, while the users of market infrastructure include issuers, stock brokers, authorised users, participants and investors. Figure 1 depicts the role of the JSE and STRATE in the trade enviroment, including post-trade services.
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The settlement cycle is the interval between when the trade is booked into the broker-dealer accounting (BDA) system by a broker on the JSE and the time it takes for ownership to be transferred from seller to buyer by STRATE. The role of STRATE, as a CSD, includes:


[T]he safekeeping and administration of securities and financial instruments on behalf of third parties, this custody and settlement role is the core service provided by STRATE to stakeholders across the bonds, equities, and money markets. (STRATE 2021:para 1)



The buyer and seller (investor) cannot deal directly with STRATE; investors trade using a broker who is a client of a CSD participant. The STRATE is responsible for guaranteeing that funds and assets are distributed to the CSD participants. The CSD participants will then distribute to their clients. A participant is defined in the Financial Markets Act as:


[A] person authorized by a licensed CSD to perform custody and ad-ministration services or settlement services or both in terms of the CSD rules, and includes an external participant, where appropriate. (STRATE 2018:11)



The South African banking system operates on an advanced real-time gross settlement (RTGS) system also referred to as the South African multiple option settlement (SAMOS) system run by the South African Reserve Bank (SARB) (Bank for International Settlement [BIS] 2012) to clear cash. The STRATE does not hold a banking licence; therefore, all clearing and settlement services for cash go through a clearing bank that holds a SAMOS account at the SARB and is a CSD participant with STRATE. The STRATE has accepted and supervised eight equities participants:


	Citibank NA – South Africa Branch

	Computershare Proprietary Ltd

	FirstRand Bank Ltd

	Link Investor Services

	Nedbank Ltd

	Société Générale – Johannesburg Branch

	The Standard Bank of South Africa Ltd

	Standard Chartered Bank – Johannesburg Branch



Markets with integrated trade, execution, clearing and settlement experience improved efficiency by economising on transaction costs (Pirrong 2007). Vertical integration of trading and post-trading activities in the European context supports improved efficiency, increased speed, safety and risk management (Schaper 2012; Schmiedel, Malkamäki & Tarkka 2006). Concerns around integration have been raised as it can impede competition (Pirrong 2007). When local CSDs hold a permanent monopoly, as is the case in South Africa, these firms are usually profitable. However, despite having the financial resources to innovate, they lack the motivation to do so because they already dominate the market. The main disadvantage of a centralised database for clearing and settlement is having a single point of failure, a possible performance bottleneck or susceptibility to attacks. In addition, STRATE oversees the industry at a fee and like most CSDs has been characterised by a lack of transparency during the auctioning process for the trader (Pop et al. 2018).

The current clearing and settlement process is limited by several factors, including a lack of interoperability, unnecessary complexity, expensive procedures, long settlement cycles, limited automation and manual processes with risk of errors (Pinna & Ruttenberg 2016). These limitations stem from outdated technology, multiple intermediaries and an extended settlement cycle. Challenges facing the current system include vulnerability to technology threats, long settlement cycles because of complexity, inadequate capacity for continuous processing, human error and insufficient automation (De Meijer 2018).

Blockchain technology is a database mechanism where information can be shared directly through the decentralised ledger (Lewis, McPartland & Ranjan 2017; Manning 2016). Allowing all participants access to copies of a single authoritative ledger, the need for reconciling duplicative and at times conflicting records would be eliminated (Seretakis 2019). The primary objective of adopting blockchain technology in securities clearing and settlement is to improve efficiency and liquidity, not to eliminate trusted intermediaries like the CSD (De Meijer 2016; Priem 2020). These potential results are simplified processes, reduced costs, and increased efficiency and security (Benos et al. 2017). Given that the traditional equity trading system can no longer meet the current trading needs, it is categorised by problems such as low operating efficiency and serious homogeneity (Peng 2021). This article addresses the question: ‘What are stakeholders’ perspectives on the potential role of blockchain adoption, including their knowledge and understanding of blockchain technology and prospects of adoption?’

The primary challenge faced by the securities clearing and settlement industry is to optimise the clearing and settlement processes, leading to a reduction in transaction costs and an increase in trade volumes and liquidity (Schmiedel et al. 2006). The adoption of evolving technology in equity markets has led to a reduction in communication and transaction costs and a growth in trading activity (Hasan, Malkamäki & Schmiedel 2003). Automated trading platforms have played a significant role in achieving these benefits by providing low-cost independent access to the market for institutional and private investors (Poser 1992). Friday (2014) further asserts that technology has revolutionised the equity markets by lowering transaction costs and reducing information asymmetry, resulting in a more level playing field for investors and issuers. However, despite these advancements, risks remain, primarily because of the length of the settlement period for trades (Priem 2020). Previous similar studies have highlighted the benefits and risks of blockchain technology for the clearing and settlement of exchange-traded securities; these studies have described blockchain technology’s potential role for central counterparties and central securities depositories and attempted to show that blockchain technology can resolve legacy technological and operational issues (Mainelli & Milne 2016; Manning 2016; Nair & Bhagat 2020; Priem 2020). However, the securities clearing and settlement process remains a slow, expensive and complicated process because of the involvement of multiple parties (De Meijer 2016; DTCC 2012), which makes it necessary to streamline the processes and reduce the cost per transaction (Schmiedel et al. 2006). Despite the increasing interest in blockchain technology as a disruptive innovation with the potential to transform traditional financial systems, there is a dearth of research for the adoption of blockchain in South Africa, where securities clearing and settlement practices and legislative requirements vary from other countries. This study aims to fill this research gap by providing insights into the potential role of blockchain technology in the South African clearing and settlement cycle industry.

Literature review

Significance of blockchain adoption

The application of blockchain technology has potential benefits for many industries because its practical capabilities in solving many issues, such as recording and sharing transactional data, establishing automated and efficient supply chain processes, and enhancing transparency across the whole value chain (Al-Jaroodi & Mohamed 2019). The main application method of blockchain is using it as a data management and storage system (Fekih & Lahami 2020). The relevance of blockchain technology compared with other systems is based on the fact that industries operate on information and benefit from receiving fast and accurate information. This makes blockchain an ideal method of delivering information because it provides immediate, shared and completely transparent information stored on an immutable ledger (Laurence 2019). The second application of blockchain technology in industries is based on the functionality that allows users to track orders, payments, account and production. In addition, members of a network share a single view of the truth, enabling them to view all details of a transaction end to end. This provides greater confidence as well as new efficiencies and opportunities (Laurence 2019).

If blockchain is utilised in the clearing and settlement industry, it could provide four ssignificant benefits to stakeholders. These benefits align with the industry’s primary goal of bringing buyers and sellers together to contract for securities sales and purchases, as well as facilitating the transfer of ownership and cash between parties (Miraz & Donald 2018:2). The use of dematerialised share certificates has streamlined the trade and settlement process, eliminating friction and increasing transaction speed (Mkhize & Msweli-Mbanga 2006). In addition, replacing the multitude of ledgers with a single source of truth could significantly enhance efficiency. Furthermore, reducing settlement time has the potential to decrease transaction costs. Finally, smart contracts could be utilised to automate rules governing dividend and interest payouts, rights issues, proxy votes and other services (Credit Suisse 2016; De Meijer 2016). Blockchain implementation could lead to improved efficiency and lower costs in securities clearing and settlement (Benos et al. 2017). This is because automation reduces the need for manual processes, such as data reconciliation and operations, which constitute the majority of clearing and settlement expenses (Mainelli & Milne 2016).

Potential application areas in securities clearing and settlement

From the literature the potential role of blockchain adoption on the clearing and settlement industry can be summarised into the following four main categories.

Process and operational efficiency

Burger et al. (2009) determine that process efficiency can be increased by improving the quality of the process execution. The authors provide evidence that the proportion of manual to automatic processing time influences process efficiency. A change in operational efficiency following automation is measured by the change in the bid-ask spread (Blennerhassett & Bowman 1998). Aitken et al. (2004) provided support to this assertion by investigating the impact of automation of trading process in the London International Financial Futures and Options Exchange, the Sydney Futures Exchange and the Hong Kong Futures Exchange. Their study found that automation of trading process can facilitate higher levels of liquidity and lower transaction costs relative to floor traded markets, thus providing process and operation efficiency.

Chen and Wang (2020) combine market observations and expert surveys (in the form of interviews). They find that given the potential to streamline processes and workflows in the pre-issuance process and post-trade environment, blockchain technology can lead to an integrated European debt capital market. Integration through blockchain will enhance the functioning of debt markets as fragmentation limits the efficiency with which capital is distributed and transferred across Europe. The current European Union (EU) debt capital market infrastructure lacks full financial integration and the EU-wide risk sharing of a single capital market.

Cost efficiency

The major cost savings in using blockchain technology will come from reduction in the operational cost achieved by changing the existing business processes (Santo et al. 2016). Schmiedel et al. (2006) define cost efficiency as the cost per trade using time as a proxy for the influence of technological progress. They determine that, over time, settlement institutions are able to become more cost-effective on an average yearly rate of 4.5% of cost reduction made possible by the intensive use and investment in new technologies and system update. In an electronic environment, the cost of maintaining one account should be lower than the cost of maintaining and reconciling in a manual environment (Micheler & Von der Heyde 2016). This is supported by Avgouleas and Kiayias (2019) who contend that the automation of processes lead to the reduction in reconciliation and data management costs.

Time efficiency

Over the last two decades, settlement cycles have undergone significant reductions, largely attributable to the dematerialisation of securities and technological advancements that have enabled a high degree of automation and eliminated paper from the settlement process (Thomas Murray Ltd 2014). However, problems are still encountered with the current system even with the application of technologies. Blockchain technology has the ability to speed up settlement by removing a fragmented post-trade infrastructure and by implementing a more flexible settlement cycle (Chiu & Koeppl 2019). Currently, data stored in database are centralised, with a master copy controlled by a central authority. In the case of clearing and settlement, this authority is the CSD. The data are organised and stored in tables that users can update and search (Lewis et al. 2017). Time inefficiencies are a result of database reconciliation, manual processing and long custody chains, which can be eliminated by blockchain (Priem 2020).

Chiu and Koeppl (2019) affirm through a quantitative modelling benchmark that securities, in the form of corporate debt, can be settled through blockchain, in a faster and more flexible settlement manner, reducing cost in the range of 1–4 basis points relative to existing legacy settlement systems in a fragmented United States (US) market, which settles debt on a T+2 settlement cycle. The study’s limitations include: (1) the absence of exploration into the equity market, which operates on a T+3 settlement cycle, (2) higher trade volumes, (3) and a greater number of participants.

Risk management

Smart contracts have the ability to effectively manage settlement risk by providing automatic delivery versus payment (DvP) in the absence of a central authority. These contracts are written in computer code and executed automatically when specified conditions are met, replacing traditional legal language. By utilising distributed ledgers in tandem with smart contracts, certain events within a contract’s life cycle can be automated (Manning 2016). Pop et al. (2018) expand on how smart contracts can manage risk. Smart contract’s purpose is to replace the third-party as they act according to a predefined set of rules. By programming smart contract, triggers are put in place to perform functions of validation and verification of transactions as well as settlement.

The current issue with a central database is that it represents a single point of failure; if the central authority fails, the database is lost (Lewis et al. 2017). The distributed ledger provides a method of storing information, and recording changes to that information, in a distributed fashion rather than relying solely on a trusted central party (e.g. CSD).

Research methods and design

To address the research aim, a qualitative approach was chosen, as it is suitable for gaining a comprehensive and detailed understanding of blockchain technology through individuals’ shared stories, contexts or settings (Creswell 2007). This approach allowed the researcher to describe the potential impact of blockchain adoption without relying on quantitative measurements or comparisons of events (Thomas 2003). The data were collected through semi-structured interviews, which provided the flexibility to explore issues in unexpected directions. The interviews were recorded to facilitate analysis and member checks (Fontana & Frey 1994). Furthermore, the semi-structured format allowed participants to express their individual opinions and experiences in an open-ended manner (Lampard & Pole 2015).

Sampling method and size

To obtain a heterogenous sample, a combination of purposive and snowball sampling techniques was used to identify individuals involved in the South African clearing and settlement industry or with a role in the securities trading value chain. The researcher utilised various channels, including email to participants with whom they had previously worked, LinkedIn and referrals from other participants. LinkedIn provided a targeted platform to connect with appropriate participants who might be difficult to reach through other means, making purposive sampling suitable (Dusek, Yurova & Ruppel 2015). Table 1 lists the participants and their respective organisations who were part of this study.
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The sample comprised participants from different stages of the securities trading value chain in the South African clearing and settlement industry. The sample size included individuals working in asset management, public and private assessment management, banks, JSE and STRATE. The participants included analysts, traders, portfolio managers and in-house brokers. The interviews were conducted online via Zoom and Microsoft Teams because of coronavirus disease 2019 (COVID-19) lockdown restrictions and precautions, with an average duration of 45 min. The semi-structured e-interviews were held from November 2020 to March 2021.

From the population, the study has a sample size of 12, which is within acceptable range of saturation. The minimum sample size when conducting interviews should be between 5 and 25 (Saunders, Lewis & Thornhill 2016). Sample adequacy in a qualitative study refers to the appropriateness of the sample composition and size. This is important in evaluating the trustworthiness of the research methodology. The sample size is guided by the criterion of saturation, which is the point where no new information is elicited by sampling more units (Vasileiou et al. 2018). Theoretical saturation is reached at 6 in-depth interviews and definitely evident at 12 in-depth interviews (Boddy 2016). A similar study by Akaba et al. (2020) also employed semi-structured interviews with 12 stakeholders and experts in public procurement, private-sector procurement, blockchain technology and advocacy for transparency and technology adoption in the Nigerian public sector procurement. In addition to saturation, the nature of this study on blockchain adoption in the securities value chain limits who can participate because of infancy stage of practice and research of this technology in the industry (Lustenberger, Malešević & Spychiger 2021). The interviews were recorded, transcribed and analysed with the aid of the Atlas-ti software:

Data analysis

Thematic content analysis based on the guidelines of Braun and Clarke (2006), as well as Erlingsson and Brysiewicz (2017), was employed to analyse the data. Phase one was familiarisation with the text – The initial ideas and observations were observed based on the objective of the study and literature (Braun & Clarke 2006). The perceived role of blockchain technology in the securities clearing and settlement processes was sought. Text related to the stakeholders’ knowledge, understanding and views on the potential of adopting blockchain were read and identified and engaged with.

Phase two was the generation of initial codes – Codes were generated in a meaningful and systematic manner (Braun & Clarke 2006) through the utilisation of ATLAS.ti v9, a qualitative data analysis software. Initial codes were automatically generated using the function Auto Coding in ATLAS.ti v9. These codes were continuously modified throughout the process, in which certain codes were disregarded and several others were merged. Phase three was searching for themes. The final codes generated were examined to determine similar codes and sort them into potential themes. The following potential themes emerged from this phase within the ‘role of blockchain’ category sought:


	Participants’ understanding of blockchain

	I can’t see us adopting blockchain

	I forsee the adoption of blockchain

	BA advanatge: automation

	BA advanatge: reduction of fees

	BA advantage: removal of human error

	BA advantage: improved infrastructure

	BA advantage: increased efficiency

	BA advantage: more secure

	BA advantage: speed

	BA advantage: transparency

	BA would eliminate middlemen making exchanges cheaper

	BA: could help with auditing

	Blockchain can be private or public



The themes emerged as advantages of blockchain technology adoption. Phase four was reviewing the themes. Once the potential preliminary themes were drawn within phase three, the developed themes were refined and the researcher was able to progress to phase four in which the developed themes were refined (Braun & Clarke 2006).

Phase five was defining the themes; here the category were further grouped into the four themes identified in the literature review. From the literature, the potential role of blockchain adoption on the clearing and settlement industry can be summarised into four main categories, namely process and operational efficiency, cost efficiency, time efficiency and risk management. Phase six was to analysis and write-up. With a full set of fully worked-out themes, this phase involved the final analysis of the data as well as the write-up of the report (Braun & Clarke 2006).

The findings are presented in the next section.

Ethical considerations

Participants were asked to share information with the full knowledge that it is to be included and published in this study. Participants signed a consent letter or form to indicate their willingness to participate in the study. Any information collected from participants will not be made public without permission of participants. The study will not publish any information about the identities of any specific individuals, the organisations they work for or are affiliated with. The researcher received ethical approval to conduct the interviews and collected data by using a questionnaire from the Department of Finance and Investment before conducting any interviews – 20SOM20.

Results

The findings presented here focus on participants’ perspectives regarding the role of blockchain technology in the securities clearing and settlement industry in South Africa. These findings consider the participants’ varying levels of familiarity with blockchain technology, ranging from being familiar to unfamiliar. Some stakeholders demonstrated a clear understanding of blockchain’s application to clearing and settlement, while others only associated it with Bitcoin:


‘I know that it’s the technology that’s used, Bitcoin.’ (Participant 1, LLB, manager, CSD)



In addition, educational background is a significant indicator of familiarity:


‘I have been doing an MSc in financial engineering, so there was a module on it. I am very familiar with blockchain.’ (Participant 10, MSc, fund manager, asset management)



Based on their familiarity level, participants believed that competition, early adopters and demand from end users will drive the adoption of blockchain technology in the industry. End users are the buyers and sellers of equity:


‘End user demand is going to force adoption.’ (Participant 1, LLB, manger, CSD)



If adopted in clearing and settlement, participants identified and discussed areas in which blockchain adoption could be beneficial and the role it would play in the industry. Some participants also identified the taxonomy of blockchain technology, describing it as either private or public:


‘Blockchain can be your public or private.’ (Participant 5, Msc, manager, stock exchange)

‘Blockchain can be a network and algorithm or programme is used to run it.’ (Participant 1, LLB, manger, CSD)



There were two distinct views on whether adopting the technology was possible in the South African clearing and settlement industry. These views informed what the stakeholders believed would be the potential impact of adoption. The first is that blockchain technology adoption will not happen soon. Participants suggest that South Africa may take 5, 7 or even 10 years to make the change. This contrasts with the theme, ‘I foresee the adoption of blockchain technology’:


‘I think in five to ten years, we will see more widespread adoption.’ (Participant 2, CFA, CA(SA), CIO, asset management)

‘I am convinced it will take some years.’ (Participant 7, CA(SA), manager, bank)



The second is that blockchain adoption is inevitable.


‘It’s inevitable … it’s going to be adopted.’ (Participant 1, LLB, manager, CSD)



This is reiterated by:


‘South Africa would be a bit of a follower in terms of international – adoption of blockchain, because we aren’t the biggest.’ (Participant 12, CFA, MCom, senior trader, asset management)



There is evidence of early-stage adoption by STRATE through the e-voting system, which could indicate the willingness to adopt:


‘Adoption is happening in smaller non-core functions. So, for instance, we have a voting product.’ (Participant 2, CFA, CA(SA), CIO, asset management)



The aforementioned indicates that participants are familiar with blockchain technology and that adopting the technology in clearing and settlement is inevitable. The nature of the current trading system is that individuals who want to participate in the equity market need a broker, bank or other intermediaries to transact. And this comes at a fee. The adoption of blockchain can remove intermediaries and reduce costs. This could allow individuals who were not trading because of the cost to participants in the market and, thus growing market size:


‘Blockchain can potentially grow the size of that market as well in terms of when it can generate efficiencies there.’ (Participant 3, CFA, analyst, asset management)

‘Blockchain may increase the transaction volumes.’ (Participant 9, TOGAF® 9 certified, manager, bank)



Therefore, it can be concluded that growth in market size through increased volumes will be because of increased access created by the adoption of blockchain technology. The rest of the findings are categoriesed into the four areas of impact, namely process and operations effienciency, cost efficiency, time efficiency and risk mananagement.

Process and operational efficiency

According to Burger et al. (2009), automating the clearing and settlement process can improve process and operational efficiency. This study found that the clearing and settlement process in South Africa involves many manual processes that can cause delays. Blockchain technology could be a viable solution to this issue, as it provides a chain of automated events. Furthermore, adopting blockchain technology could reduce administrative activities because increased transparency removes the need for extensive vetting processes, thereby reducing the risk of human error and freeing up time and resources. This could potentially result in layoffs, as one participant observed:


‘[C]ertain processes in the cycle are actually done manually. Blockchain can be programmed to automatically store information on a database in the clearing value chain, as well as instantly transfer the security value from the buyer to the seller.’ (Participant 5, Msc, manager, stock exchange)



Participant 9 and Participant 8 reiterated this by stating that the blockchian will reduce manual interventions and smart contracts allow for programming, so they can be adopted to speed up the process by eliminating any manual process in-between.

Automatisation, which leads to process and operational efficiency, has several benefits to the industry, namely a transparent and increased audit trail and almost instant clearing. The benefit of an audit trail is revelant to the regulator allowing for better compliance management:


‘The benefit to FSCA [financial sector conduct authority] is based on the audit trail. Blockchain will automate regulatory compliance within contract management, trading, or any other process.’ (Participant 3, CFA, analyst, asset management)



The adoption of blockchain technology can potentially improve the auditability of processes and documentation in the industry. This is achieved through blockchain immutability characteristic:


‘Immutability is when something is recorded, once it’s recorded on the blockchain, it cannot be erased. So that is a positive in the sense that it can enhance audit trail.’ (Participant 8, PhD, CFA, professor, academic and bank)

‘It will be easier to track the transactions.’ (Participant 9, TOGAF® 9 certified, manager, bank)

‘Transations within blockchain are traceable.’ (Participant 12, CFA, MCom, senior trader, asset management)



Participant 2, CFA, CA(SA) (CIO, asset management), added that with specific reference to the internal operations of STRATE, blockchain technology would allow for the combination of processes that are carried out in the settlement, compiling and reconciling of the registry (referred to the registry function):


‘The advantages of blockchain is that it has multiple functions, for instance a settlement and a registry function bound into one single process, whereas in traditional mechanisms we have an entire system set up for settlement and we have an entire different system set up for registry.’ (Participant 2, CFA, CA(SA), CIO, asset management)



This is because of the ability of blockchain technology to be programmed to have chain reactions, using smart contracts as identified by:


‘Blockchain operates based on a chain reaction. Once an action is confirmed, it triggers the next leg of the transaction to happen and so forth and it becomes like an instant transaction.’ (Participant 11, PhD, senior lecturer, academic)



Some process inefficiencies are the result of a system’s dependence on humans. The adoption of blockchain technology can potentially reduce the rate of human errors in the process, leading to improved accuracy and efficiency:


‘Reduced reliance on human beings will lead to more accuracy by eliminating human error element.’ (Participant 5, Msc, manager, stock exchange)



An example of human error is the misallocation of trades:


‘Individuals can misallocate trades to people.’ (Participant 1, LLB, manager, CSD)



Improved accuracy benefits the overall capital market and the user of capital market data. The reduction of the manual process through increased automation leads to increased time efficiencies. Participants were of the opinion that blockchain technology had the ability to enhance efficiency and that this enhanced efficiency would minimise transaction errors. They attributed this to its ability to automate processes as discussed earlier and expand on further benefits of automation:


‘Automation make the system more efficient and transparent, allowing participants in the industry like STRATE and CSD participants to receive information simultaneously.’ (Participant 6, Bcom, manager, bank)



In contrast to the current system, blockchain technology adoption involves everyone in the process and everyone can see the process taking place – they can follow the footsteps of the process step by step, increasing visibility and transparency:


‘Transparency. So the market would have full transparency, real-time transparency of where a stock sits. We would have true transparency of all the trades that happen, so all of the trade information will be recorded on the blockchain and they would be able to see asset flows and have real-time settlement.’ (Participant 4, PhD, manager, bank)

‘Transparency will reduce miscommunication in anything in that point in time, everyone is on the same page, everyone sees the same information.’ (Participant 6, Bcom, manager, bank)



The reduction of intermediation and involvement of humans through automation will lead to more efficiencies:


‘Automation brings more efficiencies that should minimise fraud and errors.’ (Participant 7, CA(SA), manager, bank)

‘Share certificate will be electronic. The need for CSD participants to do verifications will be eliminated.’ (Participant 7, CA(SA), manager, bank)

‘Automation will result in cost savings.’ (Participant 9, TOGAF® 9 certified, manager, bank)



Cost efficiency

Blockchain adoption would eliminate intermediaries, including the STRATE, CSD participants and brokers. In turn, this would reduce costs involved with exchanges, according to the participants:


‘All other things being equal, the adoption of blockchain technology will lead to T plus 0 where we settle everything at a go because I am transacting directly without the middle man.’ (Participant 8, PhD, CFA, professor, academic and bank)

‘The biggest player in that value chain is the CSD. I believe the need for a CSD will fall away if we move to blockchain technology.’ (Participant 4, PhD, manager, bank)



By eliminating STRATE (CSD), you eliminate the CSD participants, leaving buyers and sellers to deal directly with the JSE. This will lead to cost savings to the buyers and sellers:


‘Intermediaries such as your CSDs and CSD participants will fall away, because the need to manage your securities and your cash will be automated. That means all the costs associated with STRATE and all of that, CSDPs and all of that falls away – so reduced costs.’ (Participant 4, PhD, manager, bank)

‘The industry has multipe intermediaries, resulting in transaction costs for participants, which means the process takes long and cost efficiency is not achieved.’ (Participant 9, TOGAF® 9 certified, manager, bank)



It is possible and desirable to remove CSD participants as they were only introduced into the industry during the period 1998–2000. There is evidence that the industry can operate without them. However, their market power would cause a challenge to their removal. A CSD participant’s presence is viewed as of little value and their existence adds a considerable amount of cost to transactions. Central securities depository participants were instrumental 20 years ago because they created a link between the CSD and the ultimate client. Compared with brokers, CSD participants were viewed to be larger contributors to cost:


‘The benefit of eliminated intermediaries is lower costs. Certain roles in the value chain, such as back office functions, might actually end up falling off.’ (Participant 11, PhD, senior lecturer, academic)



Regarding the securities trading value chain, the aspect of clearing and settlement is identified that clearing and settlement firms were under threat:


‘In securities value chain, settlement or clearing is in trouble.’ (Participant 3, CFA, analyst, asset management)

‘The technology has the potential to eliminate some players, if not totally eliminating some players, it may just reduce their revenues.’ (Participant 5, Msc, manager, stock exchange)



Although Participant 11, thought the technology would be a threat to the existence of brokers and CSD participants, they were also of the view that the industry as a whole stood to benefit and that jobs and roles would be created:


‘Blockchain is a threat to specific roles but not to the industry.This includes admin and data capturing staff.’ (Participant 11, PhD, senior lecturer, academic)



The reduction in fees is related to the elimination of intermediaries. Transaction fees would be reduced as intermediaries would be eliminated from the cycle. Because when blockchain is applied, information and processes are centralised so cost can be reduced:


‘Cost efficiency will be the result of combined processes.’ (Participant 2, CFA, CA(SA), CIO, asset management)



Therefore, reducing the number of intermediaries will result in reduced costs, leading to an efficient allocation of resources. When blockchain is adopted, information and processes will be centralised, automated and integrated, thus cost can be reduced. Elements such as staff and office space will be removed.

Time efficiency

Almost instatenous clearing is benefical to the buyer and seller of securieties:


‘Instantly transferring the value of the security from the buyer to the seller, is a major benefit.’ (Participant 5, Msc, manager, stock exchange)



A shorter settlement cycle has positive implications for the volume of transactions, market liquidity and the opportunity cost associated with the provision of collateral (Mori 2016; Seretakis 2019; Workie & Jain 2017). If funds because of the seller are held up for a number of days, the seller cannot reinvest it quickly. With a shorter settlement cycle, the seller is able to receive funds faster and reinvest them into the market (Fin24, 2016). A reduction in settlement cycle leads to an improvement in liquidity; this is because liquidity is defined as ‘the ease and speed with which agents can convert assets into purchasing power at agreed prices’ (Levine 1997:692). Blockchain has the ability to improve the speed of settlement, thus reducing the settlement cycle:


‘Blockchain technology could possibly solve the speed of settlement.’ (Participant 1, LLB, manager, CSD)

‘Settlement and clearing becomes quicker. You have eliminated certain parties in the process. … on the time aspect a transaction can be executed, cleared and settled almost instantly through some of sort of automation programming in the technology. This solves inefficiency related to humans.’ (Participant 5, Msc, manager, stock exchange)

‘Blockchain technology reduces the lag time, the time it takes to clear. That one we eliminate, we can completely eliminate that time. So we can go straight to T plus 0 like money market if we adopt it.’ (Participant 8, PhD, CFA, professor, academic and bank)



Therefore, blockchain has the ability to reduce the lag time between trade and settlement through automated process, leading to the industry being time efficient.

Risk management

The adoption of blockchain technology would improve current infrastructure as it is more secure and automated. This technology can also be used across industries and lead to further innovation. Furthermore, the massive body of data collected throughout the process could be fed to an AI, which could automate processes even more. Blockchain should be viewed as a technological tool that can be used in the current system and not a tool to create an alternative ecosystem. Participant 4 went into extensive detail on how blockchain technology should not replace current infrastructure but rather be used to change the business model in place. They added that blockchain technology provides an opportunity to eliminate reliance on a CSD and humans:


‘To eliminate trust in humans and services that are provided by central entities.’ (Participant 4, PhD, manager, bank)

‘Basically you have a secure improved financial industry infrastructure, with the adoption of blockchain technology you are building an infrastructure.’ (Participant 6, Bcom, manager, bank)



It can be concluded that technological innovation is a driver of efficiency in the financial industry; there has been the rise of Fintech and mobile services. Technology allows for the efficient transfer of surplus funds to and from investors to those who need capital.

One of the qualities of blockchain technology refers to blockchain technology being more secure. Blockchain leaves footprints that can be followed and cannot be deleted, which could assist in identifying insider trading. It uses digital identification that cannot be faked, requires constant verification, uses keys and can aid in the reduction of people selling things they do not have, according to the participants. This is linked to the improved auditability element discussed in the benefits of automation:


‘Blockchain is without human intervention. This allows processes to be more secure, for example, there is a human intervention for the probabaity of unauthorised private information leak. In addition, it’s more secure in terms of transfer of ownership. There are no chances for fake documentation because of digital identification. Thus reducing risk, making it more safe and secure.’ (Participant 5, MSc, manager, stock exchange)



In the light of regulations such as The Protection of Personal Information (POPI) Act, blockchain in the form of a consortium and private network provides more information security.

However, the participants were not very knowledgeable on the technicalities of how blockchain would manage counterparty risk:


‘Blockchain can also manage counterparty risk.’ (Participant 3, CFA, analyst, asset management)



Therefore, improving counterparty risk management is possible through the adoption of blockchain. This is because parties’ verification of ownership by seller and cash by a buyer can be performed before settlement of a transaction.

The share register in its current form is a single point of failure, as data are currently captured, reconciled and stored by STRATE at a central point. The adoption of blockchain technology can counter this:


‘Blockchain has no single point of failure. So for example, if STRATE today had a system issue and they went down, the whole market would go down, and we won’t be able to settle anything.’ (Participant 4, PhD, manager, bank)



In addition to solving the issue of a ‘single failure point’, blockchain technology’s decentralised nature allows for information dissemination and access to multiple users simultaneously: ‘A blockchian network allows for everyone to receive information at the same time’ (Participant 6, BCom, manager, bank).

In conclusion, should STRATE be under a cyberattack, there is a risk that data will be compromised. When stored via blockchain, this risk is eliminated through the decentralisation of information.

Discussion

Blockchain adoption has the potential to improve securities clearing and settlement processes, reduce the time it takes to settle and clear, reduce the cost and improve risk management. These finding are in line with Benos et al. (2017) and Mainelli and Milne (2016). The study found that blockchain technology will play a role in shortening the settlement cycle, therefore increasing or improving settlement speed. This is consistent with findings by Chiu and Koeppl (2019), who affirm, through a quantitative modelling benchmark that securities, in the form of corporate debt can be settled through blockchain in a faster and more flexible settlement manner. This study has limitations in the sense that it did not focus on the equity market. However, this is addressed by Shetty and Damle (2020), who, in a qualitative study of the Indian market, found that blockchain had the potential to improve settlement speed, which supports the findings of this study.

A shorter settlement cycle reduces counterparty and/or settlement risk (DTCC 2021). This is important because one of the core purposes of the industry is to manage this risk (counterparty and/or settlement risk) (STRATE 2021). The current importance of STRATE and other CSDs is dependent on their ability to manage this risk. Their ability and success in doing so has been evident in the presence of little to no settlement failures. The study found that blockchain had the potential to improve counterparty risk management by, firstly, removing the number of days over which the risk is spread from T+3 to T+0. Secondly, if applied in the same manner in which it is applied in cryptocurrency trade, users have to show the proof of ownership of an asset and have cash on hand. This verification prior to transacting will also reduce the possibility of transaction failure. The validation and verification process can be performed through smart contracts (Pop et al. 2018).

The shorter settlement cycle is achieved through the automation of manual processes and procedures carried out by humans. The study found that blockchain would be able to improve automation in areas of transaction capturing, data storage and reconciliation. The current industry is characterised by manual processes. The current system involves a master copy controlled by a central authority that is organised and stored in tables that users can update and search, which is maintained by humans. The removal of this master copy and automation capturing, maintenance and reconciliation process of the centralised database through the application of blockchain technology will lead to industry efficiencies (Lewis et al. 2017).

The study finds that there is a link between cost savings that will be experienced by users (buyers and sellers of equity) and the following benefits of blockchain technology: improved efficiency, automation, elimination of the middleman and settlement speed. This is supported by Hasan et al. (2003). They contend that evolving technology has led to the reduction of communication cost, transaction cost and growth in trading in the global equity markets. These benefits of technology adoption are reiterated by Friday (2014), who argues that technology has fundamentally changed the global equity markets by lowering transaction costs and reducing asymmetric information, therefore levelling the playing field for investors and issuers (Panisi, Buckley & Arner 2019).

The adoption of blockchain technology has the potential of increasing market size and the number of buyers and sellers. This is confirmed by Dicle and Levendis (2013) who find that a benefit of technology adoption and improvement in the South African context has led to increased trade capacity and liquidity, which can be linked to the growth in market size as identified by the participants in this study.

Blockchain has the ability to provide a more secure database. This is in line with Lewis et al. (2017) and Benos et al. (2017). In addition to the database being more secure, it also provides increased transparency into the industry. The increased transparency is beneficial to all users, specifically when it comes to the share register giving users access to the same information at the same time. Investors will have direct access to their holdings, and issuers will find it easier to identify their ultimate shareholders (Panisi et al. 2019). Priem (2020) was of the view that this is a disadvantage. Their view is that when applied to financial markets, high transparency levels will cause privacy and completion issues breaching applicable laws. This is in line with six regulatory/legal challenges identified by Cermeño (2016) that blockchain would have to overcome before it can be adopted. This includes the legal nature of blockchain and the distributed ledger.

The cost of managing a central database is passed on to users by the CSD. The elimination of intermediaries such as the CSD and brokers will lead to the reduction of fees. In addition, the elimination of intermediaries allows for users to trade directly with each other or with the stock exchange. The study’s outcome validates the discoveries made by Shetty and Damle (2020) as well as Petrov (2019), who contend that the removal or reduction in the role of intermediaries in the clearing and settlement process will lead to accelerated processes and reduced costs. The elimination of intermediaries will be supported by blockchain’s distributed ledger technology, which is known to facilitate disintermediation, thereby reducing costs and lowering latency (Shah & Jani 2018). One of the major benefits of blockchain is increasing efficiency and reducing cost, which will be achieved through disintermediation. Disintermediation achieves this by reducing the number of intermediaries in the industry and simplifying processes (Yi 2020).

Reduced manual processes and the elimination of intermediaries or reduction of intermediation through the adoption of blockchain technology will lead to the integration of trade, execution and post-trade services. In South Africa, this would see the removal of intermediaries such as brokers, CSD participants and STRATE, leading to improved processes and cost efficiency. This efficiency can be achieved through forming a consortium, a permissioned network and public only to a privileged group. Through the consortium, the JSE would house the blockchain technology and give permission to the SARB and CSD participants (banks) to facilitate payments and STRATE to manage the share register as illustrated in Figure 2. This adoption would allow for the full integration of trade, execution, clearing and settlement while allowing STRATE to stay operational and reducing the impact on unemployment. In a high unemployment environment, eliminating STRATE, brokers and CSD participants would negatively impact the economy.
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Brokers would be eliminated, as clients could open trade accounts directly with the consortium. Cash settlement will continue to be facilitated through the SARB with the use of their SAMOS system, which communicates with STRATE to facilitate the movement of funding between CSD participants.

An alternative to the consortium is blockchain adoption as a joint venture private network where the JSE maintains the database and facilitates payment through the SARB, leading to the elimination of both brokers, STRATE, and the CSD participants, as illustrated in Figure 3.
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The two alternatives are given in the context of the current market regulation where the JSE, the licenced exchange STRATE, is the only CSD. The automation of the settlement cycle in the first alternative would lead to reduced cost to users but not the elimination of cost as STRATE would still be a functional organisation. In the second alternative, the JSE would absorb the functions of STRATE and operate as both the trade and post-trade entity, eliminating the total cost attributable to STRATE. The potential impact on statutory fees and taxes per alternative is summarised in Table 2.
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The table compares the potential costs associated with various types of fees paid on a equity trade before and after the adoption of blockchain technology. The pre-adoption costs include a 0.5% flat rate and a minimum of R99.00 (plus value added tax [VAT]) for brokerage fees, 0.25% for securities transfer tax (STT) applied to share purchases only, 0.005787% (excluding VAT) for STRATE and a 0.0002% FSCA Investor Protection Levy on all trades. Post-adoption costs through the consortium option by JSE eliminate brokerage fees and reduce fees for STRATE, while the network option eliminates brokerage and STRATE fees altogether. The adoption of blockchain technology, thus has a potential of reducing costs associated with certain fee types, providing potential benefits for investors and market participants.

Conclusion

The potential outcome of blockchain adoption is that information and processes will be decentralised, automated and integrated, thus cost can be reduced. Elements such as staff cost, office space and office supplies will be removed. This would mean that the new formed processes do not need much money as fund and the intermediary therefore does not need to pass on the cost to the users of the system (seller and buyers).

This study recommends the adoption of blockchain in the clearing and settlement industry. This should be housed by the JSE in the form of a consortium or private network. This is possible because the JSE currently authorises trade through broker accounts and STRATE is a subsidiary of the JSE. Furthermore, the reconsideration of current regulation and the role of CSD participants in the current settlement cycle should be undertaken.

The primary limitation of the study is its failure to include the perspectives and opinions of regulators, including participants from the SARB and FSCA, who are outside the securities value chain. This limitation is because of the study’s findings that the regulatory environment and existing regulations are critical factors that will impact the potential adoption of blockchain technology. Given the highly regulated nature of the financial system, future studies should aim to include a more diverse sample, including regulatory stakeholders.
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FIGURE 2: lllustration of blockchain adoption by the Johannesburg stock
exchange — Consortium option.
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FIGURE 1: lllustration of the role of shares transactions totally electronic.
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TABLE 2: The potential impact of blockchain adoption on statutory fees and

taxes on an equity trade in South Africa.

Fee type Cost of pre-blockchain Cost of Cost of
adoption post-blockchain post-blockchain
adoptionby  adoption by
JSE ~ consortium JSE ~ network
option option
Brokerage A 0.5% flat rate Eliminated Eliminated
A minimum of R99 (plus VAT)
applies
STT 0.25% 0.25% 0.25%
Applies to share purchases
only
STRATE 0.005787% (excluding VAT)  Reduced Eliminated

based on the value of the
share transaction:

The minimum is R10.19 for
trades with a value up to
R176 000.00.

The maximum is R73.49 for
trades with a value over
R1270 000.00.

This fee covers the electronic
settlement of your share
transactions through STRATE,
the electronic settlement
authority.

FSCA Investor  0.0002% on all trades
protection

levy

0.0002% on all
trades

0.0002% on all
trades

ISE, Johannesburg stock exchange; SARB, South African Reserve Bank; VAT, value added tax;
FSCA, financial sector conduct authority; STT, Securities Transfer Tax.
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FIGURE 3: lllustration of blockchain adoption by the Johannesburg stock
exchange — Private network option.
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TABLE 1: Participants’ descriptors.

ant Participants’ Type of Industry Role
identifier qualification organisation experience
1 L8 csb 12 years Manager
2 CFA, CA(SA) Asset 15 years Chief
management investment
officer
3 CFA Asset 5 years Analyst
management
4 Ph.D, Masters Bank 11 years Manager
Degree in Digital
5 Msc information ~ Stock exchange 10 years Manager
Engineering bank
6 Beom Statistics  Bank 5 years Manager
7 CA(SA) Bank 20 years Manager
8 PhD, CFA Academicand 15 years Professor
bank
9 TOGAF® 9 Bank 10 years Manager
Certified
10 MSC Engineering  Asset 10 years Fund manager
management
11 PhD Academic 10 years Senior lecturer
12 CFA, MCom Asset 10 years Senior trader
management

LLB, Bachelor of Law; CFA, chartered financial analyst; CA(SA), chartered accountant (South
Africa); TOGAF, the open group architecture framework; CSD, central securities depositories;
MCom, master of commerce.
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