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1. Background

The world, post-pandemic restrictions, faces multiple interconnected and complex social and economic crises. However,
the world” s social inequalities didn’ t begin in 2020 with the pandemic. Instead, the pandemic has exacerbated various existent
socio-economic and political inequalities. Many nations were still compromised from the 2008 Global Financial Crisis and the
financial system’ s collapse prior to the pandemic. However, with the introduction of a global pandemic, we’ ve seen the
emergence of multiple crises linked to reduced production, failing supply chains and repeating health emergencies. Like much
of the developing world, South Africa contends with an acceleration of poverty, unemployment, food shortages, and multiple
health challenges.

Acknowledgement: The research included in this article was sponsored by the National Institute for Humanities and Social
Sciences.

1.1 Research Objective

The key question this article seeks to answer is how Central Bank Digital Currencies might be developed to break the
systems of inefficiency and the state of developmental paralysis that has prevented any meaningful global social and economic
change. When such technologies are designed, it is crucial to identify how such innovation could be developed in a manner that
entrenches inclusive economic development principles.

1.2 Approach

This article reviews various reports and other literature about CBDC Integration and implementing Multi-CBDC models
to address the research objective. Much of the literature is sourced from the Bank for International Settlements, which is more
prolific in writing about mCBDC systems and economic integration. This information is thereafter analysed to identify an
appropriate integration model and fundamental inclusive economic development principles that should be incorporated into its
design. Thus, the article concentrates on how the new technology can address society’ s various social ills. By understanding the
drivers of financial exclusion, one must determine how the CBDC can be applied to solve real-world developmental challenges
and how these can be applied within the context of BRICS.

2. Retail vs Wholesale CBDCs

It is also important to recognise that two CBDC models have emerged. One is for the Retail market, and the other is for
Wholesale currency exchanges and settlements. The Retail Model is based on the Central Bank issuing the currency directly to
the public, where consumers own a digital CBDC wallet. This CBDC model allows the individual to directly transact with a peer
with such transactions recorded on a general ledger without needing a banking intermediary. This model supports a high volume
of low-value transactions®.

The Wholesale model exists at the national and institutional levels and is set up to allow the banks and large institutions
to support transaction settlements and exchanges among themselves. This system enables a low volume of high-value
transactions. In this instance, the Central Bank generally acts as the domestic counterparty of such transactions. The wholesale
CBDC can be used as an interbank system supporting cross-border payments?. While these models can and do coexist, this article
concentrates on the needs of the Retail sector.

3. Implementing an mCBDC Integrated Model

The Bank of International Settlements identifies three potential models for Multiple CBDC Systems that could facilitate
international retail CBDC transactions. These are the Compatible, Interlinked, and Integrated Models. In brief, to promote eco-

1
Auer R., Bohme R. The Technology of Retail Central Bank Digital Currency // BIS Quarterly Review. — Basel, 2020. — https://
www.bis.org/publ/qtrpdf/r_qt2003j.pdf 2
Project Dunbar — International settlements using multi-CBDCs / Bank for International Settlements. — Basel, 2022. — https://www.
rba.gov.au/payments-and-infrastructure/central-bank-digital-currency/pdf/project-dunbar-report-2022-03.pdf
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nomic integration, an adapted integrated model is needed. This choice is consistent with a recommendation by the Bank for
International Settlements'?. The integrated model involves setting up a shared mCBDC bridge to which Central Banks are
onboarded. The Central Banks agree to the exchange rules and the underlying technical requirements for their respective CBDCs.
This process of onboarding countries is much simpler because integration happens in one location and is not spread across every
Central Bank as in the Interlinked model. The downside of the system is that it requires Central Banks to relinquish some control
over the governance arrangement and the infrastructure decisions implemented in the system. Relinquishing such control is the
central point of contention among countries, as the governance and resilience of the system are foundational for the stability of
the country’ s economic and financial systems. Thus, countries need assurances that the mCBDC model can is robust and resilient
and can maintain the country’ s economic system.

Table 1

Comparison of the proposed BIS MCBDC Models
Strength Weakness

® Reduces barriers to cross-border payments.
* Built on commonalities in technical standards
Compatible and regulatory regimes.

® With shared commonalities, it is simpler to on-
board operational processes.

o Requires a supranational framework to develop
common regulatory regimes. The Single Euro Payment
System follows a process of legal harmonisation, which
took many years to introduce.

o The system’ s complexity compounds with each
new country connecting to the system, requiring each
country to hold a balance of foreign currency in its

¢ Introduces a shared technical interface, sup-
ported by contractual agreements allowing cross-border

. payments. h
. . . |clearing account.
Interlinked ¢ Introduces a shared clearing system with desig- g ] )
nated settlement accounts, allowing Central Banks to hold « The technical expertise needed to manage the
a balance of a foreign CBDC in its clearing account. system is high and the complexity linked to scalability
becomes a risk.
¢ Based on a single multi-currency platform with *There is an increase in governance and controls
several CBDCs onboarded to the model. inherent to the system.
* Participants agree to the rules of exchange and ® Participants will need to relinquish a level of
Integrated - S .
the shared underlying technical infrastructure. control over the governance arrangements, technical
® Supports efficiency gains when additional cur-  |infrastructure and overall system oversight, as these
rencies are onboarded. functions are shared by the group.

Source: Auer R., Haene P., Holden H. Multi-CBDC Arrangements and the Future of Cross-Border Payments. — Basel, 2021. —
https://www.bis.org/publ/bppdf/bispap115.pdf

4. Unbundling the Technology Stack

One method to address how control can be relinquished responsibly is by unbundling the technology stack used in the
mCBDC Bridging Platform. The Monetary Authority of Singapore has looked at this problem and proposed a method for
unbundling technologies which involve separating the traditional responsibilities of the Central Bank from the act of exchange?.
In this instance, the Bridge or the Common Platform is shared by the BRICS. The bridge, or the entity responsible for the bridge,
takes responsibility for the exchange application. The Central Bank has a choice in how it manages the domestic controls
traditionally carried out by the Central Bank related to governance and risk management. These functions typically deal with
issues of issuance, redemption and circulation®.

Thus, the Central Bank designs their country’ s CBDC in a manner which can interface with the exchange application.
All participating countries could share this exchange application, or the country could develop a national application that
interfaces with the Bridging Platform. The shared bridging platform also supports speed, allowing countries to immediately pay
each other directly without costly intermediary corresponding banks involved in the chain®. End users can then transact and
access payment services using their country-specific CBDC wallets.

The mCBDC Governance Model must share responsibilities between the Central Bank and the BRICS Common Platform.
The model will allow the Central Bank to maintain control and authority over its monetary policy, while the BRICS Common
Bridging Platform will act as a clearing centre for cross-border transactions. The Bridging Platform will need to manage exchange
rate conversion, define communication protocols and set the minimum standards for exchange*.

As adopted in China, the Central Bank requires the power to plan, organise and supervise its payment systems and financial
infrastructure. Its supervisory role will include monitoring CBDC issuance, exchange and circulation within its borders to address
potential money-laundering, regulating authorised operators and commercial institutions, and defining the technical, business,
security and operational standards. These standards will supersede the minimum operational standards set by the BRICS Common

! Auer R., Haene P., Holden H. Multi-CBDC Arrangements and the Future of Cross-Border Payments. — Basel, 2021. —
https://www.bis.org/publ/bppdf/bispap115.pdf 2
Van Roosebeke B., Defina R. Central Bank Digital Currencies — The Motivation / IADI Fintech Brief. — Basel, 2021. doi:
2.1016/j.aj0od0.2021.09.001. 3
Hartley J. Fnality Global Payments & Multi-CBDC. 2021. — https://www.fnality.org/news-views/fnality-global-payments-

multicbdc

3 Project Dunbar — International settlements using multi-CBDCs / Bank for International Settlements. — Basel, 2022. —

https://www.rba.gov.au/payments-and-infrastructure/central-bank-digital-currency/pdf/project-dunbar-report-2022-03.pdf

4 Auer R., Haene P., Holden H. Multi-CBDC Arrangements and the Future of Cross-Border Payments. — Basel, 2021. —

https://www.bis.org/publ/bppdf/bispap115.pdf
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Bridging Platform®. This approach allows the Central Banks a degree of autonomy over national monetary policy, providing
greater confidence in system resilience and national security.

—1
Central Bank E controls the CBDC and
exchange application

CBDCA CBDCB CBDCC |

BRICS owned shared exchange application across countries (Governance + Risk Management)

BRICS Common Bridging Platform (Exchange and Settlement)

Source: Hartley J. Fnality Global Payments & Multi-CBDC. 2021. - https://www.fnality.org/news-views/fnality-global-
paymentsmulti-cbdc

Figure 1 Unbundling the technology stack

5. Inclusive CBDC Design Principles
5.1. Increase Payment Interoperability and Foster Financial Inclusion

Through Retail CBDCs, the Central Bank allows non-bank institutions to offer new innovative financial products. With
the Central Bank managing the risk and setting the rules for exchange centrally, it provides an opportunity to minimise retail
banking intermediaries. These intermediaries tend to increase transaction fees and opening spaces for public and non-bank
services allows us to offer affordable services to the poor?. Fintech operators could utilise the technology framework to provide
new services in a range of new ecosystems related to Supply Chain, Health Care, Security, Retail and eCommerce, over and
above just services in the financial sector. In addition, there have been advances in offline wallet technology, allowing end users
to transact in areas with limited internet access. Such technology opens spaces for FinTech that were affected by the internet
barrier. However, it will be key for BRICS Central Banks to exchange knowledge and technology related to offline technology
and other future innovations. Open-source technologies like the India Stack bundle could also be adapted and applied to offer
public identity, data and payment services integrated with the CBDC infrastructure?.

5.2. Protect Data Privacy

With respect to data privacy, after introducing the CBDC, the Central Bank takes responsibility for the Know your
Customer (KYC), Anti-Money Laundering (AML) and other policy initiatives required by the country. By centralising this role,
trust is integrated into the financial system and can be shared among all systems that connect to the CBDC infrastructure.
Ultimately, trust is placed in the Central Bank, which performs various verification checks. Although the CBDC will integrate
identity data, the system should be developed to limit unnecessary access to identity data. 3" parties that don’ t need access to
the data should not have the opportunity to retrieve the person’ s data. Furthermore, these systems must be designed to ensure
that all access and usage of identity data is transparent.

5.3. Promoting Carbon Neutrality

Next, given the immense climate crisis facing the globe, Central Banks must ensure that new financial systems should not
further harm the environment and, therefore, should be designed in a manner which does add carbon to the environment. The
CBDC can provide the framework for converting the financial sector into a net-zero-based financial system. Even though the
CBDC does not necessarily require resource-intensive data mining processes as used in the Bitcoin network, one might be unsure
of the resources consumed in future iterations of this technology. Thus, as a design decision, Central Banks must make a concerted
effort to only procure and consume power sourced from renewable energy sources when managing currency exchange and
verification activities. Such decisions are crucial for the early adoption of renewable energies, will forefront the sustainable
development agenda in the financial sector and allow the Central Banks to act as positive role models for the sector as a whole.

! Auer R., Haene P., Holden H. Multi-CBDC Arrangements and the Future of Cross-Border Payments. — Basel, 2021. —
https://www.bis.org/publ/bppdf/bispap115.pdf 2
Ozili P.K. Can Central Bank Digital Currency Increase Financial Inclusion? Arguments for and Against // SSRN Electronic Journal.
2021. — https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3963041
2 Raghavan V., Jain S., Varma P. India Stack — Digital Infrastructure as Public Good // Communications of ACM. 2019. — Vol. 62,
N 11.- P. 76— 81. doi: 10.1145/3355625.
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6. Conclusion

The CBDC is a novel and disruptive technology that could offer several different innovative use cases. There is a need to
continue researching possible use cases of the technology and the infrastructure to discover how it could promote further social
innovation and accelerate mutual and inclusive economic growth. The influence of disrupting traditional systems could have
widespread and unknown ramifications that might disintermediate several industries. The BRICS Central Banks can then play a
leading role in finding new social applications of this technology which could better society. Introducing knowledge and
technology-sharing arrangements between BRICS Central Banks allows them to benefit from its collective new insights quickly.
Such exchanges and sharing would be impossible in the private sector, highlighting the importance of Central Banks driving a
social innovation agenda.
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