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Abstract

The Central Bank of the UAE (CBUAE) will soon be launching the UAE's central bank digital currency
(CBDC) - the "Digital Dirham” =in all formats (wholesale and retail) in response to the evolving needs
of a digital economy. The CBUAE has created a custom-built issuance platform and contributed to the
development of the mBridge minimum viable product (MVP) for the domestic and cross-border use of
the Digital Dirham. Changes in payment methods, new forms of virtual assets, and the declining usage
of cash could affect the future role of central banks and their ability to achieve their policy objectives,
such as ensuring efficient payment systems and effective interest rate transmission. CBDCs can address
such concerns by offering a new form of digital money that can better cater to the requirements of an
increasingly digital economy while upholding public confidence in the national currency. The Digital
Dirhamwill be fully integrated in the payment system with legal tender status, enabling instant settlements
and widespread accessibility as a secure, trusted and convenient form of traditional central bank money.

The Digital Dirham offers significant benefits. It can enhance payment system efficiency, increase
monetary policy effectiveness, and enable new digital economy applications. A widely accessible
Digital Dirham also expands access to financial services for unbanked or underbanked individuals,
ensuring equitable distribution of digitalisation benefits and serving as key channel for remittance
flows. In addition, the Digital Dirham can boost the UAE's position as a regional financial centre by
offering innovative payment services as digital technologies progress.

Key policy principles and design features will mitigate potential risks, including by preserving
bank-based financial intermediation. Like any other CBDC, the Digital Dirham could present risks to
financial and monetary stability as well as challenges related to privacy, cybersecurity, and illicit activity.
Various key design features, including an intermediated two-tier distribution model (in collaboration
with licensed financial institutions) and wallet-based access, will be incorporated. Appropriate limits
and non-remuneration will ensure - from a policy perspective - that the Digital Dirham is used primarily
as a means of payment (while the bulk of deposits and savings continues to be held at banks and other
financial institutions). “Pseudonymity” will help safeguard privacy but include digital identity/KYC
protocols and payment traceability to deter its misuse for illicit purposes.

In2023, the CBUAE initiated the first phase of Digital Dirhamimplementation by establishingarobust
and comprehensive legal and policy framework to support the issuance of CBDC as legal tender.
The CBUAE has already carried out a real-value retail pilot to evaluate the future design, technology and
advantages of the Digital Dirham and developed four digital economy use cases to assess the feasibility
and effectiveness of the Digital Dirham as a novel payment method, which —in its planned configuration
— can open up new business models and spur financial innovation through flexible interoperability,
accessibility, and programmability. The CBUAE is now able to issue and distribute the Digital Dirham to
LFls having built a customised issuance platform that utilises distributed ledger technology (DLT).

* Thisworking paper was prepared under the auspices of Assistant Governors H.E. Ebrahim Obaid Ebrahim Al-Zaabi
and Saif Humaid Hamad Aldhaheri. The drafting team was led by Andreas A. Jobst (Monetary Policy Department)
and Jouni Timonen (Financial Stability Department) with contributions from Oguzhan Cepni, Michael Creed,
Alexander Karpf, Lokmen Kassim, Beka Lamazoshvili, Willy Lim, Deni Memic, Waleed Eid Abdel Rhman Samarah,
and Andrew Turner. The economic analysis and legal considerations were informed by an earlier feasibility analysis,
which was completed by R3, Kearney and Clifford Chance as well as several CBUAE staff members that helped
develop the operational, regulatory, and governance aspects along with policy considerations of the Digital
Dirham project, including Salem Alharmi, Hamed Areidat, Uldis Cerps, Francesco Grigoli, Paul Kayrouz, Shu Pui Li,
Ali Mukri, James O'Brien, Hafid Oubrik, Babu Santhanam, and Wassim Slama. Helpful comments and suggestions
from Hannes Keller, Connor Kettle, Jarek Kowcza, and Patrick Slovik are gratefully acknowledged. Corresponding
author: andreas.jobst@cbuaegov.ae



The Digital Dirham will be introduced in a phased approach for retail, wholesale, and cross-
border transactions. In early 2024, the CBUAE completed its firstissuance of the Digital Dirham in
the context of a cross-border transaction as part of Project mBridge. Project mBridge is the world's
first operational multi-CBDC platform, facilitating efficient, cost-effective, and instant cross-border
payment and settlement in central bank money. In the coming years, the CBUAE - in partnership
with relevant government entities and industry stakeholders — will advance preparations for the full
launch of both the retail and wholesale versions of the Digital Dirham using a cautious, flexible and
collaborative approach. A graduated and controlled rollout of the Digital Dirham aligns with CBDC
initiatives in other countries and allows for ongoing monitoring of global CBDC developments,
enabling the identification of emerging insights and lessons learned.

This paper examines the key policy considerations and design aspects that have shaped the
development of the Digital Dirham. It also provides an overview of how the CBUAE considered
relevant costs and benefits and implemented necessary measures to mitigate potential risks.
In addition, the paper explains the CBUAE's policy principles that have guided the design and
governance of the Digital Dirham. It concludes with an update on the current progress in creating
the operational model and provides a brief outlook on the next steps needed before the official
launch of the Digital Dirham.

Keywords: CBDC, digital currency, money, Dirham
JEL classification: G21, E41,E42, E44, E51,E52, E58



1. Introduction

With the world increasingly moving towards further digitalisation, central banks need to evaluate
the implications of technological advancements affecting the financial system,' including future-
proofing access to central bank money, safeguarding efficient payment systems and ensuring
effective monetary policy transmission.? If payments are solely managed by the private sector, the
circulation of physical cash — as the only form of money issued by central bank to the public (outside
the banking sector) — will decrease significantly, marginalising the relevance of reserves held at the
central bank for settlement purposes (Bindseil and Senner, 2024a; McLellan, 2022).% As a result, the
reduction in the size of central bank balance sheets and a decrease in bank deposits could weaken
monetary and financial stability.

Figure 1. CBDC — A New Form of Digital Money
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Many central banks are exploring the possibility ofimplementing a central bank digital currency
(CBDC) as a complement to bank-created "private money”.45 CBDCs help central banks align the
evolution of payment systems with their policy goals by meeting the accessibility demands of an
increasingly digitalised economy while preserving public trust in money. They are a new (digital)
form of money issued by central bank as a direct liability, like cash and central bank reserves (Figure
1). Unlike private forms of money, such as bank deposits, CBDCs are created and supported by
central bank and governments, guaranteeing their stability and legal tender status (IMF, 2023b).
However, unlike cash, CBDCs offer new functionalities and features that enable innovative and
programmable payments, instant settlement, and greater financial service availability. The goal of
CBDCs is to improve payment system effectiveness and reinforce monetary policy execution. A
properly designed CBDC can balance safeguarding user privacy and data while preventing financial
crime and ensuring law enforcement.



Over the last two years, the CBUAE has been working on the implementation of the UAE's own
CBDC - the "Digital Dirham” (CBUAE, 2023a).° The CBUAE initiated the development of a CBDC in
early 2023 as part of its Financial Infrastructure Transformation (FIT) programme (CBUAE, 2023b).
This initiative is part of a long-term strategy to modernise and adjust current payment systems
and monetary framework to meet the needs of a digital economy and enhance financial inclusion.
Followingamendmentsto Federal Law No. 14 of 2018 concerning the central bank and the Regulation
of Financial Institutions and Financial Activities ("CBUAE Law") in 2023, the CBUAE can now issue
Digital Dirham as legal tender, enabling instant settlements and widespread accessibility. It will
be considered a liability of the CBUAE, alongside cash, central bank reserves, and CBUAE-issued
financial instruments like Monetary Bills (M-Bills) and Islamic Certificates of Deposit. It will be fully
interchangeable with cash and bank deposits at par value.

The CBUAE has designed the Digital Dirham as a universal payment instrument for retail,
wholesale and cross-border use. CBDCs are generally categorised into three forms (Figure 2): (1)
retail CBDCs (or rCBDC) for public use in secure and cost-effective retail payments; (2) wholesale
CBDCs (or wCBDC) for financial institutions and corporations in interbank transfers and high-value
payments; and (3) cross-border CBDCs (or xCBDC) for international trade settlements, financial
transactions, government transfers, and remittances (World Bank, 2021). The CBUAE is currently
working on developing all three versions of the Digital Dirham. However, this paper focuses mostly
on rCBDC due to its advanced stage of development, with some key issues for wCBDC and xCBDC
also discussed.

Figure 2. Classification of the Digital Dirham as Currency
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The adoption of the Digital Dirham can improve payment system efficiency, enhance monetary
policy transmission, and enable new digital economy applications (Annex 1). The Digital
Dirham will simplify processes by reducing payment costs and enabling immediate settlement
for retail, wholesale, and cross-border transactions. A widely accessible Digital Dirham could also
expand access to financial services for unbanked or underbanked individuals, ensuring equitable
distribution of digitalisation benefitsand serving as akey channelforremittance flows. Moreover, the
Digital Dirham can boost the UAE's position as a regional financial centre by offering more efficient
payment services, domestically and cross-border, as digital commerce evolves. Additionally, it will
support initiatives for privacy and combat illicit financial activities.

Figure 3. Key Benefits of the Digital Dirham
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The CBUAE has considered the necessary policy principles to mitigate any unintended
consequences of introducing the Digital Dirham. The Digital Dirham - like any other CBDC - could
present potential risks to financial and monetary stability as well as challenges related to privacy,
cybersecurity, and illicit financing, which could outweigh its benefits.” Several key measures in its
design, governance and implementation, together with an intermediated two-tier distribution model
and wallet-based access, will help maintain financial and monetary stability, enhance financial
inclusion, and prevent financial crime (Figure 3):

e Financial stability: The issuance of the Digital Dirham could disrupt credit creation if financial
flows bypass commercial banks and consumers hold CBDCs instead of bank deposits. Also, in
times of stress or economic uncertainty, more consumers may choose to convert their bank
deposits into CBDCs, potentially leading to a systemic bank run. Design features and
governance of the Digital Dirham should help prevent any negative effects on financial stability
while safeguarding the banking sector’s role as financial intermediaries. Appropriate limits and
non-remuneration will ensure - from a policy perspective - the transactional use of the Digital
Dirham (rather than promoting the Digital Dirham as a substitute for savings).



e Monetary policy: The introduction of a non-remunerated Digital Dirham will expand access to
non-cash central bank money to the general public, which could impact monetary policy
transmission channels if it influences saving and borrowing decisions. Thus, the design of the
Digital Dirham must contribute to the stability of the national currency (i.e., through the
longstanding US Dollar peg) and the continuity of the monetary framework, a current
floor-system for policy interest rate setting as the main method for transmitting, the
CBUAE's monetary policy stance. The Digital Dirham should be easily exchangeable and
seen as having the same value as other forms of money issued by the CBUAE, such as cash
and reserves, to ensure consistency of central bank money, regardless of its form.8

e Financial inclusion and accessibility: =~ The Digital Dirham could
inadvertently exclude individuals who lack access to digital infrastructure or the
necessary technological literacy, thereby widening the gap between those who can
participate in the digital economy and those who cannot. Therefore, the CBUAE will
conduct a financial literacy campaign to educate the public on the Digital Dirham. A
widely accessible and accepted Digital Dirham can offer financial services also to the
unbanked and underbanked, including as a key channel forremittances of a large
expatriate workforce.® The Digital Dirham should serve as a public good and reduce the
cost of payments for consumers and businesses.® Additionally, it should
incorporate features that encourage widespread usage, including supporting new
use cases and new business models for both the end-user and intermediaries.

e Privacy and financial crime: The key challenge in designing CBDCs is finding the
right balance between ensuring financial privacy akin to physical cash, and preventing
illegal activities such as money laundering and terrorism financing. Excessive surveillance
could lead to restrictive financial monitoring. The design of the Digital Dirham should protect
user privacy and user data with strong safeguards; at the same time, the Digital Dirham
must adhere to anti-money laundering/combating the financing of terrorism (AML/CFT) and
know-your-customer (KYC) requirements to mitigate the risk of financial crime."" User data
will be held with wallet providers, but no personalidentifi able information (PIl) will be
stored on the ledger. Pseudonymity'? of users and encryption will safeguard privacy. Digital
identity/KYC protocols and payment traceability will facilitate suspicious transaction
reporting in case of a reporting entity suspects a financial crime.

e Cybersecurity and operational risk: The Digital Dirham could face cyber-
threats, potentially undermining trust in the UAE's financial system and the CBUAE. The
level of risk will not only hinge on the effectiveness of cyber-security and cyber-
resilience measures but also depend on privacy governance (see above), such as Digital
Dirham'’s digital identity framework. The Digital Dirham must minimise cyber-security
risks while ensuring adequate privacy protections.



2. KeyImplementation Challenges

As part of the decision-making process on fundamental design aspects and policy choices, the
CBUAE has completed a comprehensive analysis of potential implications of the Digital Dirham
in the following areas: macroeconomic and financial stability, monetary policy, cyber-security,
operational risk, and consumer protection.”

2.1. Macroeconomic and Financial Stability Implications

In general, the issuance of CBDCs has complex macro-financial implications (Table 1 and Annex
2). The impact of a CBDC on the financial system will evolve over time, depending on the pace and
extent of its implementation during the transition phase and in the long run. The potential effects
could differ during periods of financial stress compared to normal market conditions (Bank of
England/HM Treasury, 2023). Given the novelty of CBDCs, uncertainties surrounding their adoption
rates as well as the role of perceptions and expectations (e.g., regarding bank runs), make it difficult
to assess their use and impact. Moreover, critical design and policy decisions can have substantial
implications for the realisation of macro-financial effects. Therefore, a thorough evaluation of these
decisions is essential to safeguard the stability of the financial system.

Bank disintermediation is the most common topic discussed in the literature, with the potential
for CBDC-induced deposit outflows (negatively) affecting banks’ profitability and business
models (Bouis and others, 2024; Infante and others, 2022). Banks may initially use their liquidity
buffers and excessreserves at the central bank to address any outflow of deposits, but there could
be varying impacts on different banks. Regulatory liquidity ratios must be maintained, potentially
limiting the use of high-quality liquid assets. To compensate, banks may raise deposit rates and
turn to more expensive (and riskier) wholesale funding. These factors could impact banking
sector profitability, leading to higher lending rates and potentially affecting lending volumes and
economic activity.

The introduction of a CBDC could impact depositors’ behaviour during times of stress,
potentially leading to bank runs. With access to a CBDC, depositors have a quick, cost-free, and
low-risk alternative to holding funds at banks. During times of stress, this could result in self-fulfilling
shocks, including baseless rumours, leading to more frequent and pervasive bank runs (Caccia
and others, 2024). The failure of Silicon Valley Bank and several other US regional banks during
the spring of 2023 demonstrates how quickly bank runs can evolve in the digital age (BCBS, 2023).
While the introduction of a CBDC could increase the likelihood of such outcomes, safeguards like
holding limits could help mitigate these risks without constraining the transactional use of CBDC.



Table 1. Selected Key Macro-Financial Risks from CBDC Introduction

Near Term Longer Term

(Transition Period) (Steady State)

Disinter- e Less (more) deposit Deposit volatility Possibly less available

mediation (wholesale) funding — higher capital for investment
bank funding costs in productive long-

* Higher lending rates and less term assets, which
lending — tighter financing could lower overall
conditions and adverse productivity
impacts on economic activity

* Lower bank profitability - less

Normal o .
dividends or lower (organic)
Market -
Conditions caplljcal growth — lower
resilience
De-leveraging of Higher crisis resilience
the banking sector due to lessrisk-
taking and reduced
vulnerability to asset
price shocks
Flight to safety and deposit run(s) could trigger Lower opportunity Higher probability of
a credit crunch through the lending channel and cost of hoarding bank runs and financial
Stress significantly raise vulnerabilities risk-free central crises
Periods bank money (if no
holding limits)

Source: authors. Note: 1/ wholesale funding could also be riskier (short term, more concentrated in size and sector) and/or

lead toriskier lending/investment decisions to preserve profit margins.

Given the lack of sufficient data from CBDC projects that have already been implemented,
simulations and modelling can be used to help identify risks of issuing the Digital Dirham and
devise effective mitigants. The CBUAE utilised various structural models and compared studies
from differentjurisdictions to evaluate potential adoption and disintermediation rates, theimpacton
the banking sector and economy, and the effectiveness of safeguards.’* Using multiple models and
different data sources helps reduce modelrisk. There is no single standard model that can address
all key policy issues at once, and there seems to be a discrepancy between the assumptions made
in academic literature and the characteristics of CBDCs envisioned by central banks (Bindseil and
Senner, 2024b).



Figure 4. Simulated Share of Non-Interest-Bearing Retail Digital Dirham in Broad Money (M3, in %)
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Source: authors (based on Gross and Letizia (2023)). Note: Columns (2)-(3) are simulated counterfactual economic
adoption of the Digital Dirham. The first column represents the current UAE economic values prior to introducing the
Digital Dirham. Column (2) assumes the CBDC has anintrinsic utility equal to deposits (i.e., itis perceived as having the
same accessibility, efficiency and cost as deposits), while Column (3) assumes the CBDC has an intrinsic utility equal

to cash. The scale of the y-axis begins at 85% to better highlight what money types are displaced by CBDC issuance.

Baseline simulations using a structural model for CBDC adoption suggest that the share
of Digital Dirham - if non-remunerated - could reach 5% of M3 money supply (Figure 4 and
Annex 3). Based on results from an adapted version of the agent-based model of Gross and Letizia
(2023),’ the Digital Dirham mostly substitutes bank deposits (rather than cash) in a high-adoption
scenario.'® The upper end of the simulated adoption range (5%) is not too far from the estimates
available from similar studies in other jurisdictions,"” including recent findings by Burlon and others
(2024) whose DSGE model (calibrated to the Euro area economy) suggests that the optimal amount
of a CBDC lies between 15 and 45 percent of quarterly GDP, which would translate into a range of
2.4% to 7.2% of M3 money supply in the UAE. While the model is designed to align with the features
of the UAE economy, additional country-specific factors that were not explicitly accounted for in
the model could result in higher adoption rates. For instance, the use cases for the Digital Dirham
(e.g., implementing the Digital Dirham for unbanked, low-income migrant workers and facilitating
automatic VAT refunds for tourists) may further drive adoption rates. Nevertheless, this would not
necessarily result in bank disintermediation as potential users in these scenarios tend not to hold
bank accounts.

A high adoption rate seems to have only a modest effect on banking sector performance.
A simple framework can be used to evaluate how the adoption rate of the Digital Dirham would
impact bank profitability and lending rates for various levels of deposit outflows (BIS, 2021). Even
in a scenario with the Digital Dirham accounting for 5% of M3 money, the presence of structural
excess reserves in the UAE banking sector mitigates the risk of disintermediation as any deposit
displacement would not impact banks’ marginal funding cost (and associated lending/investment
decisions).”® In the unlikely event that banks do not draw down their excess reserves, they would
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require additional funding to maintain their liquidity buffers under CBUAE's prudential liquidity
requirements, which comprises the liquidity coverage ratio (LCR) for the five largest banks and
the eligible liquid assets ratio (ELAR) for smaller banks. If more costly wholesale funding is used to
substitute the depleted high-quality liquid assets (HQLASs), the effect on banks' netinterest margins
(NIMs) would be minimal. For a non-remunerated Digital Dirham, the NIM could decrease by 0.1
percentage points from 2.7% at the end of 2023 (Figure 5). Conversely, keeping NIM unchanged
would require banks to increase the lending rate by 0.2 percentage points.

However, introducing a remunerated Digital Dirham could lead to significant financial
disintermediation (Figure 5). For instance, if the Digital Dirham pays interest close to the UAE's
policy rate (i.e., the CBUAE's Base Rate), there could be a notable decrease in the proportion of bank
deposits in M3 money supply. In this situation, the CBUAE would have to expand its balance sheet
considerably by providing sufficient liquidity at the policy rate to uphold the current floor-system
for managing short-term interest rates. Additionally, CBUAE liquidity facilities might be utilised
more frequently, potentially impacting bank profitability, increasing borrowing costs, and reducing
credit availability in the long run. Nonetheless, it is important to note that the lack of remuneration
and the restrictions on holding and transactions in the Digital Dirham will prevent such scenarios
from occurring.

Holding limits are essential for managing deposit withdrawals during stress periods. For retail
users, they should be calibrated to the income distribution and payment patterns so that the Digital
Dirham can be used for daily transactions without restrictions. Implementing waterfall and reverse
waterfall mechanisms that connect the Digital Dirham with current accounts can help achieve
this goal. Holding limits help banks mitigate disintermediation risks from deposit outflows to the
Digital Dirham during times of stress. While there is limited literature on holding limits, the European
Central Bank (ECB) suggests a threshold of EUR 3,000, and the Bank of England recommends a
range of GBP 10,000-20,000 (Bindseil and others, 2020). Although determining the optimal limit can
be challenging, Bidder and others (2024) have proposed an optimal holding limit for the Euro area of
EUR 1,500-2,500 based on a DSGE model that considers multiple equilibria and bank runs.



11

Figure 5. Impact of Interest-Bearing Retail Digital Dirham (simulated share in broad money (M3) [left
chart] and expected impact on bank profitability and loan rates [right chart], in %)

Panel A: Share* in Broad Money (M3, in %) Panel B: Expected Impact on Bank
Profitability and Loan Rates (in pp)

o | pEsy  Szm
90 48

1.2
80 4.0
70 40 1.0
60 08
50

£z 90,0 06 12

40 900
20 66.0 04 -
20 W

02 03
10 02 ’

o 00 4]
rCBDC: 0.0% rCBDC: 3.0% rCBDC: 4.5%
End of 2023 rCBDC: rCBDC: rCBDC:
0.0% 3.0% 4.5%
Decrease in Net Increase in Lending Rate
Deposit Share Cash Share M Digital Dirham Share Interest Margin (Net Interest Margin Unchanged)

(Lending Rate Unchanged)

Source: authors (based on Gross and Letizia (2023) and BIS (2021)). Note: */ simulated. Panel A shows the shares of cash,
deposits and Digital Dirham in overall monetary aggregate - M3, where columns (1)-(4) compare the starting position (end
of 2023) with simulated counterfactual adoption of the Digital Dirham under the different remuneration rates. Panel B
illustrates how the Digital Dirham would affect banks' net interest margin and lending rate to preserve their net interest
margin (while keeping banks' LCR unchanged). In this scenario, the banks would replace the deposits that shifted to the

Digital Dirham with higher-cost wholesale funding, assuming all other factors remain constant.

The introduction of the Digital Dirham will necessitate adjustments to the current operational
aspects of the financial stability function to manage any potential negative consequences.
This will involve incorporating Digital Dirham-related components into the surveillance function
and stress tests. The impact of the Digital Dirham as a new payment and liquidity management
tool on banks' balance sheet size, profitability, and the interaction between solvency and liquidity
should be included in standard regulatory solvency and payment system stress tests, including
deposit outflow assumptions. Continuous monitoring of adoption rates and potential deposit
outflows help inform adjustments to holding limits and other CBDC parameters as needed to
maintain financial stability.

2.2. Monetary Policy Implications

The issuance of Digital Dirham - if non-remunerated - is unlikely to meaningfully impact
monetary policy (and related transmission channels).?® If the Digital Dirham is not interest-
bearing and is primarily used for transactions, it would not compete with banks for deposits. In
this case, the availability of interest-sensitive borrowing and saving options would remain broadly
the same and would not affect consumption and saving decisions influenced by interest rates
(Mehrotra and Nadhanael, 2016).2' This also means that monetary policy transmission channels
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related to interest rates, lending, and asset prices would not be impacted in any significant way.
Additionally, the pegged exchange rate system largely eliminates the exchange rate channel of
monetary policy. Since foreign holdings of the Digital Dirham will be restricted, they would not
affect the scale or speed of temporary capital flows balancing out differences in domestic and
foreign real interest rates.

Figure 6. Impact of CBDC on Real Money Demand

A

Real interest rate (r)

Real money demand (m=P/M)

Sources: authors, Jobst and Lin (2016). Note: MS=money supply, MD=money demand, P=price level, M=total money stock.

However, the introduction of the Digital Dirham will expand access to non-cash central bank
money to the general public and could increase the participation of unbanked individuals,
thereby improving the efficacy of monetary policy.?? Additionally, the Digital Dirham, like other
digital payment methods, is expected to lower cash handling expenses and mitigate counterfeiting
risk, enabling households to engage in more transactions and increase the velocity of money by
reducing opportunity costs as less physical cash needs to be held.?® These factors could enhance
the impact of monetary policy through the interest rate and asset price channels, as well as lead
to improved financing conditions by effectively lowering real interest rates,?* assuming all other
factors remain constant (Figure 6).

TheintroductionofaremuneratedDigitalDirhamwould changehowmonetarypolicyiscurrently
carried out. The CBUAE currently uses a floor interest rate system, where the remuneration rate
of liquidity surplus is the main policy rate (Base Rate). Surplus liquidity on the CBUAE's balance
sheet makes it easy to maintain this system. However, an interest-bearing CBDC could decrease
excess reserves through disintermediation, which would require changes to the implementation
of monetary policy, such as adjusting the desirable level of excess reserves. For instance, as real
money demand declines (Figure 6), a significant conversion of bank deposits into Digital Dirham
could reduce (remunerated) bank reserves below the amount required to anchor money market
rates (Caccia and others, 2024).

Irrespective of remuneration considerations, the implementation of the Digital Dirham will require
some adjustments to operational aspects of monetary policy, including liquidity forecasting and
the rules governing the CBUAE's liquidity facilities (Kunaratskul and others, 2024). Banks will need
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to treat their holdings of Digital Dirham as being equivalent to reserves, with corresponding changes
to regulatory treatment, liquidity management facilities, and access to CBUAE facilities.?> Relatedly,
the introduction of the Digital Dirham will also affect the CBUAE's liquidity forecasting function, as
daily forecasts of banks' reserves are used to guide open market operations (if deemed necessary)
to provide liquidity to (or withdraw liquidity from) the banking sector.?¢If the Digital Dirham makes
it easier for foreigners to hold domestic currency, high external holdings could add uncertainty to
forecasting FX flows as autonomous factor, complicating the calibration of open market operations.
While the accuracy of liquidity forecasts may be impacted during the initial adoption of the Digital
Dirham, the CBUAE's advanced forecasting models can be refined over time to mitigate any
forecasting errors.

The Digital Dirham could pose challenges for banks in managing their liquidity and introduce
new operational risks. The implementation of the Digital Dirham can enhance the innovation and
resilience of the payment system by enabling programmable payments and oversight features
tied to the design and operational aspects (e.g., access technology and system integration).
However, implementing a new payment system, alongside existing ones, could introduce new
operational and liquidity risks. These risks include settlement risks that may arise from operating
multiple payment systems, such as potential outages in one system. Additionally, financial
institutions may view the Digital Dirham as an added cost if holdings do not count towards reserve
requirements, which could discourage its use and limit adoption. Therefore, it is important to
design the operational aspects of the Digital Dirham in a way that minimises complexity and
liquidity management risks for financial institutions, ensuring a smooth transition and uptake.

The impact of the Digital Dirham on the CBUAE's balance sheet is expected to be relatively
minor and positive in terms of seigniorage. The Digital Dirham will be considered a liability of
the CBUAE, alongside cash, central bank reserves, and securities and financial instruments issued
by the CBUAE (M-Bills and Islamic Certificates of Deposit). As businesses, households, and the
government transfer some of their cash reserves into Digital Dirham, the size of commercial banks'
balance sheets may decrease due to a reduction in deposits and circulating currency (Annex 2).
However, the CBUAE's balance sheet will not undergo significant changes due to the introduction
of new CBDC liabilities (which are fully covered by reserves).?’ If the transactional use of the Digital
Dirham limits deposit substitution, then the issuance of the Digital Dirham will absorb excess
reserves held at the CBUAE, and, thus, facilitates reaching the CBUAE's target liquidity surplus
level that aligns money market rates with the policy rate; the overall size of the CBUAE's balance
sheet remains constant (as required reserves remain unchanged) (Annex 3). As excess reserves
are remunerated when held as overnight deposits, the CBUAE's interest payments will decrease,
potentially offsetting the expenses associated with maintaining the Digital Dirham infrastructure.?®
Since CBDC liabilities, like general reserve requirements for deposits, are non-remunerated, the
CBUAE's seigniorage revenue—generated from holding assets with a return higher than the cost of
liabilities—is expected to increase.?®



2.3 Cyber-Security And Operational Risk Implications

The Digital Dirham may be vulnerable to cyber-threats and illicit financial activities such as
money laundering and fraud, which could erode trust in the financial system and the CBUAE.
The extent of these risks will depend on the effectiveness of the Digital Dirham's digital identity
framework, cyber-security and cyber resilience measures, and fraud detection tools. Adapting
current policies to the Digital Dirham to identity verification can help address cyber-crime.
Cyber-risks could materialise through various means, including hacking into the CBUAE's system
or individual LFls, potentially damaging the CBUAE's reputation and the perceived integrity of
the UAE's financial system. Therefore, the CBUAE will carry out extensive security testing and
continuouslyimplementnew security measures. Conversely, the Digital Dirham infrastructure also
enhances resilience by providing an alternative payment system that can operate independently
in the event of disruption of the conventional payment systems and infrastructures.

2.4 Consumer Protection

The Digital Dirham has the potential to bring significant benefits to consumers, including
improved financial inclusion and access to more efficient payment methods. However, its
widespread adoption as a universal form of payment also presents new challenges. It is essential to
protect consumer data and privacy, while establishing a clear dispute resolution mechanism to build
trust in the ecosystem. The CBUAE is actively collaborating with different stakeholders to create
a strong framework that protects consumer interests, enhances digital literacy, and encourages
responsible innovation in the digital currency sector.



3. Design Choices and Risk Mitigation for the Digital Dirham

The architecture and technology behind the Digital Dirham will enhance payment resilience,
security and efficiency, withaviewto encouraging effective adoptionwithout disintermediating
the banking sector. The Digital Dirham will provide a secure platform that encourages financial
innovation and enables various use cases for retail, wholesale, and cross-border transactions.
Figure 7 below provides a summary of the main design considerations.

Figure 7. Overview of Key Design Considerations for the Digital Dirham

' Operating Model

Approach (token, account vs. combination); issuance (direct vs. indirect); architecture (two tier vs. one tier);
interoperability (integration with existing payment systems, interoperability with other networks vs. separate)

Design Features and Governance
Monetary (reserve coverage, no interest and size limits); programmability (smart contracts);
cross-border interoperability

Technology
Architecture (DLT vs. conventional systems); ledger (blockchain vs. traditional database technology);
blockchain permissioned vs. public)

Legal Foundations

Legal nature of CBDC (status as legal tender); central bank law reform/amendment; legal recourse
to private elements

= M. B B |

Project Implementation
Organisation, staffing, organisation and design of pilot (incl. stress testing); communication

Sources: Soderberg and others (2022) and authors. Note: DLT=distributed ledger technology; RTGS=real-time gross
settlement system; attributes in bold font indicate the distinct policy choices the CBUAE has made regarding the issuance

of the Digital Dirham in terms of operating model, design, governance, legal status and technological platform.

The Digital Dirham is at the forefront of CBDC development globally, boasting high reliability,
flexibility, and scalability (Table 2 and Figure 8). Its design and governance reflect best practices
(including policy choices in other jurisdictions) but also incorporate unique features not typically
seen in other CBDCs, such as access for non-residents, offline availability, and cross-border
payment capabilities. Similar to other jurisdictions with CBDCs (Annex Table A1), the Digital Dirham
also follows an intermediated distribution model with universal wallet-based access through user
wallets, with limits on CBDC holdings and transaction volumes (Annex 4).
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An integrated and secure platform will effectively target end-users and intermediary
involvement through various use cases to encourage innovation and adoption. The adoption
rate of countries that have already introduced CBDCs has been generally low (Noll, 2024), which
could be an operational risk for the Digital Dirham. Some of the frequently reported reasons for low
adoption rates among individuals and businesses include limited use cases, low awareness, poor
user experience, insufficient merchant acceptance, challenges in integrating with existing payment
systems, perceived public mistrust with data privacy concerns, technical difficulties, and consumer
preferences (Koonprasert and others, 2024). Against this background, the Digital Dirham has been
designed to meet the needs of the broader community and offer innovative use cases to drive
effective adoption.

Figure 8. Definition and Characteristics of the Digital Dirham

mi = i}

The Digital Dirham Sovereign Digital Supports Offline Capability Accessible and Convenient and
is a new form of digital Currency Tokenisation Inclusive User-Friendly
money issued by the CBUAE.
Itis legal tender enabling
instant settlements @;:l] Q\v/\‘\
and widespread accessibility. = => ggo
Smart Contract / Atomic Peer-to- Built-in Privacy Zero Fees or International and
Programmability Peer Settlement and Security Charges* Interoperable

Source: authors. Note: */ on basic services.

The Digital Dirham will have full convertibility to other forms of Dirham-denominated money,
such as the other types of the central bank money and bank deposits. The stability of the UAE
monetary system necessitates that all types of Dirham-denominated money be interchangeable
and valued equally, regardless of their form. Bank deposits should be readily exchangeable for cash
or transferable to another bank without restrictions. The Digital Dirham will share similarities with
cash in terms of convertibility and consistency with other forms of money, like bank deposits, albeit
with certain limitations to maintain financial stability.

The reserve equivalency of the Digital Dirham will also extend to regulatory requirements. The
introduction of the Digital Dirham will establish an additional payment system that will run alongside
the UAE Funds Transfer System (UAEFTS). To address customer needs, LFIs will need to maintain a
certain amount of Digital Dirham in their accounts, particularly when the UAEFTS is not operational.
Therefore, it is crucial that these funds are treated similarly to reserves. This involves considering
LFIs" holdings of Digital Dirham as part of reserve requirement fulfilment and for facilitating the
execution of the Overnight Deposit Facility. This requirement ensures that LFIs do not view Digital
Dirham as a burden, which could deter them from supporting broader adoption.
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Maintaining consistency with reserves also necessitates providing liquidity support for the
Digital Dirham. The introduction of the Digital Dirham will affect several existing payment systems
in the UAE. This adds operational risk as liquidity support operations are conducted through the
UAEFTS, while withdrawal requests may originate from other systems. It also entails liquidity risk
in cases where the UAEFTS becomes unavailable due to unforeseen circumstances. Therefore,
infrastructure for the Digital Dirham will be established to facilitate essential liquidity support
operations in Digital Dirham, encompassing overnight and intraday lending facilities, as well as term
lending facilities if deemed necessary. This is crucial for upholding the consistency of the monetary
policy framework, even in the event of disruptions to a specific payment system.

Table 2. Cross-country Comparison of CBDC Characteristics
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3.1. Operating Model And Technology

The Digital Dirham will be distributed by LFls as financial intermediaries. The CBUAE has chosen
anintermediated distribution model, where Digital Dirham holdings are a direct liability of the CBUAE
as the sole issuer, but distribution, wallets, and customer payments will be managed by LFIs. Digital
Dirham wallet providers will include LFIs (banks, exchange houses, payment service providers) as
well as FinTechs with store value facility (SVF) licences. By involving the private sector, the CBUAE
can maintain control over essential functions (such as issuing the Digital Dirham) while delegating
certain tasks to private entities to simplify legal and operational processes (Bouza and others,
2024). Furthermore, this operational model helps mitigate disintermediation risks and encourages
LFls to deliver innovative services and solutions based on the capabilities of the Digital Dirham
rather than relying solely on the CBUAE for innovation.°

Table 3. Cross-country Comparison of Private Sector Involvement in CBDC Operating Models
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The intermediated distribution model will be enhanced by a hybrid wallet-based access model.
The Digital Dirham will be based on a hybrid CBDC architecture that combines account- and token-
basedapproaches, where wallets have accountidentifiers and alltransactions willbe recorded using
permissioned distributed ledger (DLT) technology. DLT will ensure immutability and strong privacy
safeguards through pseudonymity, while also enabling integration with existing payment systems
and new digital asset networks. Ensuring strong controls to mitigate financial crime requires some
form of identification for system access while maintaining privacy protections. Digital identification
protocols for system access and payment traceability will deter the misuse of the Digital Dirham for
illicit activities.

The operating model of the Digital Dirham involves strong private sector participation to drive
financial innovation (Table 3). The CBUAE shares responsibility for KYC-AML verification and user
interface development data management, payment product development and customer service
with the private sector. However, the CBUAE maintains control over critical functions related to the
issuance andredemption of the Digital Dirham and the validation of transactions and ledger updates,
utilising a private, permissioned DLT as the underlying technology solution. Close public-private
collaboration enables the introduction of new functionalities, features, and use cases (e.g., smart
contracts, tokenisation, and programmability) while mitigating disintermediation risks (including
by setting appropriate limits) and encouraging LFls to develop new products and services to end-
users based on the capabilities of the Digital Dirham.

3.2. Design Features And Governance

The Digital Dirham willbe launched as anunremunerated CBDC.3' Remuneration couldincentivise
adoption, increase competition in the deposit market, and act as an extra monetary policy tool.
However, this approach would not align with the policy objective of the Digital Dirhams being used
primarily for transactional payment purposes. Remuneration could also impact the financial system
structurally and lead to increased costs for the CBUAE. Currently, no benchmark countries have
implemented or announced interest rates on CBDC (Table 2). If it becomes clear that the benefits of
remuneration outweigh the drawbacks, this decision may be reconsidered in the future.

Userswillberequiredto adhere to certainlimits. Variouslevels of transaction and/or holding limits
("tiers”) will be set for residents, businesses, and tourists/visitors. By linking Digital Dirham wallets
to bank accounts, automated waterfall and reverse waterfall processes could be set to prevent
transactional restrictions under normal conditions, so that users can purchase large-value goods
and services. Clear rules on access restrictions (determining who can own the Digital Dirham) and
the ability for individuals to have multiple Digital Dirham wallets are important aspects of ensuring
that usage is primarily for transactional purposes.®? Enhanced liquidity stress testing techniques
employed by the CBUAE will be implemented to anticipate higher potential deposit outflows,
guaranteeing that banks maintain adequate high-quality liquid assets (HQLAs) and enabling the
CBUAEto serve asalender of lastresort effectively. The limits will be designed notto harm adoption
and facilitate the practical utilisation of the Digital Dirham while supporting transactions.
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A circuit breaker function can be used in rare cases to protect financial stability. It can be
triggered to enforce sanctions or in extreme situations like capital outflows and bank runs, based
on clear guidelines and effective communication. With well-planned limits in place, the need for the
circuit breaker function should be minimised.

The CBUAE will develop bilateral and multilateral CBDC arrangements to facilitate cross-border
payments and offshore holdings of the Digital Dirham. As part of the first phase of implementation
of the Digital Dirham, the CBUAE demonstrated that multi-CBDC platforms canimprove the efficiency
of cross-border payments. Given the intensifying trade and capital flow connectivity between the
UAE and other markets, especially in the MENA region, the cross-border application of the Digital
Dirham is highly attractive. Additionally, the cross-border use of the Digital Dirham can enhance
financial inclusion for a significant portion of the population that remits funds abroad.

The risks linked to the cross-border Digital Dirham can be managed effectively by using
technological solutions and imposing access restrictions. Risks related to the availability of the
Digital Dirham in foreign countries can be reduced through a combination of technical measures
(smart contracts) and reporting/compliance requirements to provide transparency on the value and
volume of transactions as well as user identity. These measures can also be expanded toincentivise
repatriation of Digital Dirham. Incorporating smart contracts and other technological tools in the
Digital Dirham can help reduce volatility in capital flows while maintaining an open capital account.

3.3. Legal Considerations

The issuance and distribution of CBDCs require a strong legal and regulatory framework.
Legal amendments are essential to ensure legal clarity for private transactions involving CBDC
and to improve the regulatory framework for CBDC operations, including the supervision and
regulation of CBDC service providers.®® Therefore, the UAE has taken a proactive approach in
developing a favourable and robust legal framework for organising CBDC.3* A detailed legal gap
analysis was completed, including reviewing other laws, and providing recommendations as part of
a comprehensive CBDC legal and regulatory framework. The CBUAE worked with several ministries
to identify and make legal provisions to issue the Digital Dirham with full legal certainty.

The Digital Dirham has already been authorised as legal tender (Annex Table A2), alongside
physical bankotes and coins, and should be treated equally under the law. One of the defining
characteristics of a CBDC is its recognition as legal tender in the jurisdiction where it has been
issued. Accordingly, usinga CBDC entitles a debtor “to discharge monetary obligations by tendering
currency to the creditor” (Bossu and others, 2020, p. 8). In other words, within a specific jurisdiction,
a CBDC must be accepted as a valid form of payment to fulfil any payment obligations, whereas
other electronic payment forms can be declined (EDPS, 2024). On 2 October 2023, the UAE enacted
Federal Law No. 54 of 2023, modifying Federal Law No. 14 of 2018 concerning the central bank and
the Regulation of Financial Institutions and Financial Activities ("CBUAE Law"), thereby expanding
the definition of currency to encompass digital currency (Boustany and Safar-Aly, 2023). Article 56
of the CBUAE Law, as amended, now provides that “currency notes and digital currency issued by
the central bank shall be legal tender for payment of any amount up to their full face value.” One
important implication of legal tender status is that the Digital Dirham can legally satisfy debt.
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A robust legal framework for the implementation of the Digital Dirham helps build trust. The
recent legal amendment gives the CBUAE the power to determine the characteristics, design,
possession requirements, and other aspects of the digital currency subject to Board of Directors
approval. This allows the CBUAE to stay up to date with future developments, while ensuring the
necessary legal certainty for CBDC, which is backed by its legal tender status under the CBUAE
Law.3®

4. Current Status Of The Digital Dirham Development And Implementation

The CBUAE has made substantial progress in designing, building, testing and deploying the Digital
Dirham as a universal payment instrument for retail, wholesale and cross-border use (Figures 9
and 10).%¢ In January 2024, the first Digital Dirham as legal tender was issued as the first cross-border
payment on the mBridge platform. The CBUAE played a key role in Project mBridge reaching minimum
viable product (MVP) stage (CBUAE, 2024b). The retail pilot conducted in 2024 evaluated the future
design, technology and benefits of a retail CBDC. During the first phase of implementation (Phase
1), the CBUAE (1) built a bespoke DLT-based issuance platform integrated with the CBUAE's reserve
banking system to enable seamless exchanges and transfers between LFI's Digital Dirham and reserve
accounts and (2) on-boarded LFls to the issuance platform for the Digital Dirham. As part of the retail
pilot in collaboration with several LFls, the CBUAE tested four “digital economy use cases” to assess
the feasibility and effectiveness of the Digital Dirham as an innovative universal payment method.

Figure 9. CBUAE's Comprehensive Digital Dirham Project (Phase )
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Source: authors.
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Figure 10. Digital Dirham Phase | Achievements

' Policy
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» Conducted needs assessment and economic modeling informing the recommendation to proceed

' Legal

» Enacted 11 amendments to central bank Law to issue CBDC as legal tender
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* Completed preliminary wallet designs and Digital Dirham instrument

* Deployed mBridge and advanced mBridge to MVP launch

Business
* Completed the first Digital Dirham retail pilot
" * Proved real issuance, redemption, transfer and distribution and the business and technical architecture
» Validated that Digital Dirham can enable new functionalities such as smart contracts and tokenisation
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Source: authors.

The retail pilot for the Digital Dirham involved four digital economy use cases and tested the entire
CBDC lifecycle (issuance, redemption, transfer, and distribution to end users) (Figures 11 and 12).
These use cases included fractional ownership of tokenised assets, a smart tourist wallet, smart social
benefit payments, and a parent/child sub-wallet, which demonstrated how the Digital Dirham can help
speed up the evolution of the digital economy through its various functions and attributes. For example, in
the “smart social” use case, the Ministry of Community Development (MOCD) distributed food subsidies
via programmable Digital Dirham. The MOCD could also program where such Digital Dirham could be
spent and monitor the distribution and usage of government benefits in real time. In addition, the CBUAE
created a prototype Digital Dirham App, which allows end-users to select their wallet provider, conduct
payments, top up their accounts, acquire Digital Dirham, redeem it, and carry out specified use cases.

Figure 11. The Retail Digital Dirham Lifecycle
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The Digital Dirham will also enable cross-border payments and offshore holdings. In 2022, the
CBUAE was the first central bank in the MENA region to conduct a real-value cross-border CBDC
pilot through Project mBridge, in collaboration with the Hong Kong Monetary Authority, the Bank of
Thailand, the Digital Currency Institute of the People’s Bank of China, and the Bank for International
Settlements. Project mBridge is the world's first operational multi-CBDC platform, facilitating
efficient, cost-effective, and instant cross-border payment and settlement in central bank money.*’
The CBUAE and other participating central banks have now deployed the network and nodes, and
commercial banks have started conducting real-value transactions on a continuous basis since
April 2024.28 The CBUAE will continue to assess the benefits and risks of Project mBridge, explore
alternative bilateral and multilateral agreements, and ensure interoperability with other CBDCs to
support cross-border payments while maintaining control in the technical design of the Digital
Dirham.

Figure 12. Overview of Digital Dirham Pilot Use Cases

Fractional Ownership
Demonstrating the power of tokenisation and smart contracts, providing fractionalised ownership of assets for retail investors in real estate,
with settlement in Digital Dirham

Smart Social
Programmable government payments for effectively distributing social transfers with greater controls and transparency

Parent-Child Sub-Wallets
Offering parents the ability to create sub-wallets for their children (for purposes of financial education), which can be combined with programmable
spending rules and allowances using smart contract logic

Smart Tourist
Boost spending from tourists (and increasing the attractiveness of the UAE as travel location) by means of non-resident wallets that offer gifted
programmable money and instant VAT refunds as well as easy exchange to obtain and transact in Digital Dirham

Source: authors.

The CBUAE is prepared to advance to the gradual rollout of the retail and wholesale as well
as cross-border versions of the Digital Dirham, following a detailed implementation plan and
policy guidance. The CBUAE, in partnership with relevant government bodies, has developed an
implementation strategy and legislative roadmap to ensure that policy decisions are accompanied
by necessary legal and regulatory adjustments, including consumer protection laws. This phased
rollout mirrors the approach taken by other countries launching CBDCs, fostering trust in the
secure and widespread adoption of the Digital Dirham. It also allows for continuous monitoring of
CBDC advancements, facilitating the exchange of knowledge and insights among early adopters
to expedite adoption and usage. This incremental method enables the recognition of emerging
trends and lessons learned. The gradual rollout of the Digital Dirham will also ensure that key policy
principles and considerations are addressed at each stage of development. As the projectadvances
and potentialrisks are deemedtobenolongerrelevant, measures originallyincorporated to mitigate
those risks will be progressively relaxed. Maintaining open communication with intermediaries
and users, establishing clear guidelines, understanding their motivations, business models, and
requirements will promote adoption.
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Tofacilitate smooth adoption, the CBUAE willinitially introduce the Digital Dirham with essential
use cases. Domestically, the CBUAE will be launching the Digital Dirham for retail and wholesale
use, including fully implementing the four digital economy use cases.®® The retail Digital Dirham
will also support peer-to-peer (P2P), online and in-store payments, business-to-consumer (B2C),
business-to-business (B2B), and government-to-consumer (G2C) transactions, and other use
cases enabled by programmability.*® Stakeholder feedback regarding business value, consumer
benefits, and potential for innovation has guided the selection of these use cases (Figure 12), with
ongoing collaboration with government departments to integrate Digital Dirham into the UAE's
payment ecosystem.

Input from stakeholders is crucial to ensure that the Digital Dirham fulfils its intended purpose.
Without feedback from users and intermediaries, even well-considered design decisions could lead
to atechnically functional product thatlacks broad acceptance. To foster stakeholder participation,
the CBUAE is arranging focus groups and surveys involving financial institutions, households,
businesses and tourists. Furthermore, for the global rollout of the Digital Dirham, the CBUAE may
establish a Digital Advisory Committee. The CBUAE is also actively collaborating with stakeholders
from various government departments to enhance understanding of the Digital Dirham and its
integration into the UAE's payment ecosystem.

Realising the complete capabilities of the Digital Dirham will require collaboration with domestic
and foreign partners. The CBUAE is working closely with the industry to ensure that the Digital
Dirham plays a vital role in the UAE's financial system. To realise the full benefits of the Digital Dirham'’s
cross-border application, the CBUAE collaborates with other central banks, commercial banks, non-
bank financial institutions and international bodies to ensure interoperability and connectivity. In this
context, the CBUAE's active involvement in Project mBridge as a key member is a significant step in
fostering trust and encouraging international cooperation.
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4, Conclusion

Many central banks are exploring the introduction of CBDCs to address a range of policy
objectives. Key benefits include enhancing the efficiency of the payment system, increasing
financial access for the unbanked and alighing monetary policy implementation with technological
advancementsinthe digital economy. However, the deployment of CBDCs can poserisks to financial
and monetary stability, and design choices can impact the risk of financial crime. Therefore, the
completion of a comprehensive evaluation of the benefits and risks, considering country-specific
factors, was a crucial step on the road towards implementation.

The CBUAE stands ready to introduce the Digital Dirham to support the UAE's digital
transformation strategy. The CBUAE has already worked with the financial ecosystem and
stakeholders to ensure adoption through the implementation of high-priority digital economy
use cases. Various key design features, including the intermediated distribution model and the
two-tier hybrid architecture with a wallet model for access, have been incorporated to mitigate
potential risks associated with the introduction of the Digital Dirham. Additional design elements,
such as appropriate limits and non-remuneration, are intended to encourage the use of the Digital
Dirham as a means of payment (and not as a substitute for bank deposits and savings accounts),
thereby preserving the existing financial system hierarchy. These design features, among others,
are being implemented to safeguard monetary and financial stability while also emphasising
cyber-security, privacy, and the fight against financial crime.

By taking a precautionary approach to implementation, the CBUAE is increasing the likelihood
of the Digital Dirham achieving its full potential. The Digital Dirham was developed with a focus
on ensuring that benefits outweigh potential risks, with ongoing reviews to further mitigate risks
and ensure the successful adoption of the Digital Dirham. The CBUAE will continue to assess the
impacts of CBDC implementation and adjust the design of the Digital Dirham as needed.
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Annex

Table A1. Summary of Operational/Near-Operational CBDC Projects

Country Bahamas ECCU* Jamaica Nigeria

CBDC Name Sand Dollar DXCD/DCash JAM-DEX eNaira
Launch Date 20 Oct. 2020 20 March 2021 20 May 2022 25 Oct. 2021
Circulation Date 31 Jan. 2022 20 March 2022 Undeclared 1 Aug. 2022
g:frr:n°cfyc"cu'a”"9 <0.10% 0.16% Undeclared 0.15%
Distribution Model Hybrid Hybrid Hybrid Hybrid
Exchange Rate Fixed to USD Fixed to USD Floating Managed USD Float
Bank Account Req'd No No No o
Design/Policy Choices
Account Size v v ° v
Transaction Frequency ° ° ° v
Transaction Size v v ° v
Geographical Use v ° v °
Holder Type ° ° ° v
Interest Rate 0% 0% 0% 0%
Transaction Cash Back ° (] 2% No
Transaction Fees (] No ° °
Waterfall v ° ° °
Expiration Date ° ° o °
CBDC-as-Collateral ° ° ° °

Sources: Bank of Jamaica (2022), Central Bank of the Bahamas (2022), Central Bank of Nigeria (2021), Lukonga (2023),
Appendino and others (2023), Zamora-Pérez and others (2022). Note: DCash is scheduled to exit pilot phase 12 months

after launch date; "®" indicates no information could be found, or available information was either contradictory or unclear.
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Table A2. Cross-Country Comparison of the Legal Aspects of CBDC Initiatives

Jurisdiction

Eastern Caribbean
Currency Union
(ECCU)

Legal Definition of CBDC

(based on original text)

“'Dcash’ is the digital version of the East Caribbean
Dollar issued by the Eastern Caribbean Central Bank
(ECCB) and distributed by licensed bank and non-bank
financial institutions in the ECCU."

Legal Approach

Clarification of existing regula-
tions; DCash is legal tender under
currently enacted legislation

"'eNaira’ means Electronic Naira issued by the

Amendment of existing
regulations; no new standalone

authorised [agents], with legal tender status.”

Nigeria Central Bank of Nigeria as a legal tender.” !aw in addltlo_n t_o amend_m_ents to
implement within the existing legal
system

“'Bahamian Dollar Digital Currency’ (BDDC) means an
electronic version of the Bahamian Dollar issued by

Bahamas the central bank pursuant to the authority conferred New standalone legislation to im-

upon it by the [Central Bank of the Bahamas] Act, fully plement CBDC

backed by reserves held by the central bank and which

represents a direct claim against the central bank.”

"Central Bank digital currency means a digital form of . . ..

Jamaica currency, issued by the Bank [of Jamaica] under section glimZ?tng;Ig)g?/vli‘tar?cl)ﬂ??;odr:jtigg:aI)

12(1), that is legal tender in electronic form in the island il

[of Jamaical." interpretation” law

“The Reserve Bank of India defines CBDC as the legal -

tender issued by a central bank in a digital form, which g??g:gr:g?]te(x :?;ité{g?orﬁggw
India is akin to sovereign paper currency. It, however, takes in addi%ion to amendments to

a different form, exchangeable at par with the existing implement within existing the leqal

currency and shall be accepted as a medium of pay- s gtem 9 9

ment, legal tender and a safe store of value.” Yy

"'E-CNY'is the digital version of fiat currency issued o ot
P.R. China by the People’s Bank of China (PBOC) and operated by | Amendment of existing legislation

toimplement CBDC

Sources: Bank of Jamaica (2022), Central Bank of the Bahamas (2022), Central Bank of Nigeria (2021), People's Bank of China
(2021), IMF (2022), Reserve Bank of India (2022), national central banks, and authors. Note: 1/ ECCU comprises Anguilla,
Antigua and Barbuda, Dominica, Grenada, Montserrat, Saint Kitts and Nevis, Saint Lucia, Saint Vincent and the Grenadines.
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Annex 1. Benefits and Risks of CBDCs and the Digital Dirham
Benefits

* Enhanced payment efficiency: enables quicker, more cost-effective and efficient payments using
convenientdigital solutions thatare more accessible, resultinginlower operational and transaction
expenses and less reliance on intermediaries; also helps businesses and individuals improve risk
management through various innovative features (e.g., smart contracts).

* Monetary sovereignty: ensures that the national currency remains the dominant form of money
inthe local market while operating within a fixed exchange rate system and open capital account;
mitigate any potential negative impacts caused by foreign CBDCs and/or private currencies.

e Trust in money: provides a regulated and stable digital currency option compared to private
money amid an increasing popularity of alternative payment methods and store of value.”

* Promote the digital economy and financial innovation: supports new functionalities, features, and use
cases such as smart contracts, tokenisation, and programmability, fostering a more dynamic financial
sector; this leads to the development and offering of new products and services to end-users.

e Security: reduces tax evasion and financial crime and, in comparison to physical cash, embeds
monitoring within the system.

e Efficiency of cross-border payments: enhances access to global payment systems and lower
expenses for cross-border transactions.*?

* Financial inclusion: expands access to financial services for individuals without bank accounts
or with limited access to banking services, as CBDCs can be used with digital wallets offered by
licensed financial institutions like money exchanges, reducing transaction fees and promoting
competition in the financial sector.

Potential Risks and Challenges

* Financial stability: could disrupt the traditional banking sector by encouraging consumers
to hold CBDCs instead of keeping their money as bank deposits.*® Also, in times of stress or
economic uncertainty, more consumers may choose to convert their bank depositsinto CBDCs,
potentially leading to a systemic bank run.

* Credit conditions: could disrupt credit creation if financial flows bypass commercial banks at scale.

* Cyber-security: may be at a higher risk of cyber-attacks without adequate security measures and
protections, potentially eroding trust in the financial system.

e Consumer protection: safeguarding consumer data, ensuring transparent transactions, and
addressing potential vulnerabilities are crucial for public trust.

* Privacy: the digital nature of CBDCs could raise concerns about user privacy if transactions can
be traced in a person's digital wallet without proper controls.
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Annex 2. Macroeconomic Consequences of Central Bank Digital Currencies

The introduction of CBDCs has complex macro-financial implications that have been the
subject of extensive applied and theoretical research. This review explores recent literature on
the potential impact of CBDCs on financial stability and monetary policy, discussing key findings,
differing perspectives, and the consequences of design decisions for CBDCs.

A key issue is the potential impact of CBDCs on traditional banking models through
disintermediation. Various studies suggest that the introduction of CBDCs could result in a shift
from commercial bank deposits to CBDCs (Keister and Sanches, 2023; Schilling and others, 2024).
This shift may decrease banks' deposit funding and their ability to provide credit. However, Kumhof
and Noone (2018) as well as Chiu and others (2023) and Andolfatto (2021) suggest that CBDCs could
prompt banks to offer more competitive rates to retain deposits, potentially increasing savings and
improving financial inclusion. Paul and others (2024) utilise a New Keynesian dynamic stochastic
general equilibrium (DSGE) model to demonstrate that the introduction of a CBDC could boost
system-wide liquidity and raise deposit rates by reducing banks’ market power. However, this could
result in deposit outflows and decreased bank lending. They identify significant welfare benefits
froma CBDC with an optimalinterestrate, balancingincreased liquidity for households with reduced
bank profitability and lending capacity.*

CBDCs could also have an impact on bank profitability. If banks start using market-based
financing instead of relying on deposits, it could affect their liquidity and maturity transformation
(Mancini-Griffoli and others, 2018). Changes in the funding mix might also result in different risk
profiles and potentially increase the procyclicality of bank lending. Keister and Sanches (2023)
suggest that CBDCs might lower funding costs for banks but could also impose credit constraints
that limit bank lending. The possibility of reduced credit availability due to changes in bank funding
strategies, such as banks raising the cost of credit lines to offset higher deposit rates, raises
concerns about the overall economic impact, as discussed by Piazzesi and Schneider (2020).
However, some studies indicate that increased competition could expand the deposit base and
ultimately increase creditavailability (Andolfatto, 2021; Chiuand others, 2023). Barrdear and Kumhof
(2016) also point out potential benefits like improved economic efficiency and lower transaction
costs. In conclusion, these dynamics suggest a complex relationship between the introduction of
CBDCs and bank performance, which could benefit overall welfare but also potentially lead to some
financial disintermediation.*®

There is conflicting evidence regarding the macroeconomic implications of CBDCs. Bindseil
and Senner (2024a) argue that the short-term effects may be minimal if issuing CBDCs is like
increasing currency in circulation (using data from the Euro area between 2007 and 2021). Niepelt
(2023) as well as Brunnermeier and Niepelt (2019) also find limited adverse impacts over the long
term if CBDCs do not disrupt the financial system. However, Burlon and others (2024), as well as
Assenmacher and others (2023) argue that CBDCs could impact economic activity by changing
reserve demand, central bank profits, and the dynamics of private consumption and lending. Abad
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and others (2023) suggest that CBDCs may reduce household savings and increase real interest
rates, potentially affecting output and inflation by altering the liquidity premium and impacting
investment and consumption responses to economic shocks.

In conclusion, CBDCs can have various effects on the financial system, monetary policy,
and economic activity. Although there are some common viewpoints in the literature, the actual
impact will vary based on factors like CBDC structure, interest rates, and the level of competition
with commercial bank deposits.*® These conversations highlight the complexities of incorporating
CBDCs into current monetary systems and emphasise the importance of thoughtful planning and
execution to maximise benefits while mitigating risks.

Annex 3. Balance Sheet Impact of the Digital Dirham

The introduction of the Digital Dirham, as a complementary payment method to cash and
electronic transfers, is expected to impact the balance sheet of the CBUAE, the banking
sector, and the rest of the economy. The impact of the Digital Dirham on financial flows in the
UAE economy will depend on its adoption, how banks react to potential changes in deposits, and
overall liquidity conditions. Two scenarios can be considered for how the Digital Dirham will affect
financial flows: one where it replaces physical cash and another where it replaces deposits, leading
to different responses from banks. These scenarios are depicted using simplified balance sheets
of the CBUAE, domestic banks, and the general public (comprising households, businesses, and the
government excluding the central bank), based on a simplified example adapted from Infante and
others (2022) for the UAE context.*” Table A3 below summarises the scenarios.

If the Digital Dirham replaces only physical cash, it would cause a redistribution of assets and
liabilities on the balance sheets of both the CBUAE and households. According to Table A3, we
assume that the "general public” allocates approximately AED 50 billion (equivalent to around 40%
of the currency in circulation) to the Digital Dirham. This reallocation would not impact the central
bank’s balance sheet, as the Digital Dirham would simply replace physical cash. Domestic banks
would not be affected, as the substitution is between cash and not deposits. While there would be
a reshuffling of assets and liabilities within each balance sheet, the overall structure of the balance
sheets for the public and the central bank would remain unchanged.

If the Digital Dirham primarily replaces bank deposits, it is expected to shrink the banking
sector’s balance sheet. Assuming that the “general public” decides to transfer AED 100 billion
(approximately 5% of the money supply) to the Digital Dirham, bank deposits decline, resulting in
a reduction of their reserves held with the central bank. This reduction will be at least equivalent
to the required reserves linked to the withdrawn deposits. The potential consequences for banks
could materialise in four ways: (1) banks may decrease their excess reserves, (2) they might seek
central bank funding to compensate for the displaced deposits, (3) they could explore alternative
funding sources from non-bank financial institutions, or (4) they may scale back lending activities
to de-leverage:*®

e Decrease in Excess Reserves: banks decrease their excess reserves at the central bank and



39

maintain theirlending activities even with adecrease in deposits. This does notimpact the overall
size of the central bank and the general public’s balance sheets, but it does cause a reductionin
domestic banks' balance sheets. Banks aim to adhere to liquidity regulations, such as the LCR
(and ELAR for smaller UAE banks), as outlined in Section 2.1 of the main text.

Increased Reliance on central bank Funding: banks keep their balance sheet size stable by
accessing funding from the central bank to compensate forareductionin deposits. This scenario
can occur when banks face challenges in obtaining sufficient loans from interbank markets or
decide to maintain surplus reserves. In such instances, the balance sheets of banks and the
general public stay the same, while the central bank’s balance sheet grows as it offers liquidity
to banks. Banks are inclined to choose central bank funding, as it is easier to access and more
economical than non-deposit funding.

Increased Reliance on Non-Bank Funding: banks may borrow from non-bank sources, such
as the capital market or wholesale money markets, to sustain their lending activities. Shifting
away from deposits to non-deposit funding is more likely if non-deposit funding costs are lower
than accessing central bank funds. We assume that the CBUAE balances the issuance of Digital
Dirham by accumulating additional assets, for instance, by increasing foreign reserves if banks
seek foreign funding (which is subsequently converted by the CBUAE into AED). As a result, the
balance sheets of the CBUAE and the general public increase while the balance sheet of the
banking sector decreases by a smaller amount. This scenario is quite plausible given the limited
market depth for non-deposit funding in the UAE in situations of low system-wide liquidity.

Reduction in Lending: banks might react to decreased deposits by scaling back their lending
operations. In this situation, the reduction in deposits is primarily seen in the form of decreased
lending, which occurs gradually in absence of an alternative funding source. The central bank's
balance sheet increases as the amount of Digital Dirham far exceeds the amount of required
reserves for bank deposits it substitutes; individuals reduce their debt levels thanks to external
funding (e.g., dividends, repatriation of foreign assets or foreign borrowing). This scenario is
possible during times of declining economic activity but less likely in the near future, considering
the robust real GDP growth in the UAE.
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Table A3. Balance Sheet Impact of Introducing the Digital Dirham (AED billions)

Disintermediation (Account Substitution)

Cash
Substitution Decline in
Surplus Central Bank  Alternative Bank
Liquidity Funding Funding De-leveraging
sconario 1 [l Sconario2 | Scenario3 | Scenario4 | Sconarios _
Pre-
CBDC
Assets 720
- Domestic 25 +90 +90
- Foreign 695 +90
Liabilities 720
- Required Reserves 200 -10 -10 -10 -10
- Excess Reserves 130 -90
- Currency in Circulation 135 -50
0 +50 +100 +100 +100 +100
- Securities 215
- Other 40
Total 720 720 720 810 810 810
Balance Sheet Impact of CBDC Reallocation Reallocation Increase Increase Increase
Assets (Domestic) 2,760
- Required Reserves*** 200 -10 -10 -10 -10
- Excess Reserves 130 -90
-Loans 1,740 -90
Liabilities
(Domestic)**** 2,760
- Deposits 2,520 -100 -100 -100 -100
- Non-Deposit Funding 140 +90 +90
- Other 100
Total 2,760 2,760 2,660 2,750 2,750 2,660
Balance Sheet Impact of CBDC Unaffected Decrease Decrease Decrease Decrease

General Public**

Assets
(selective & incomplete) 2,655
- Deposits 2,520 -100 -100 -100 -100
- Currency in Circulation 135 -50

0 +50 +100 +100 +100 +100
- Non-Bank Lending +90
Liabilities
(selective & incomplete) 1,740
- Loans 1,740 -90
- Other Liabilities 0 +90
Other (net worth) 915 +90

Total 2,655 2,655 2,655 2,655 2,745 2,655

Balance Sheet Impact of CBDC Reallocation Reallocation Reallocation Increase Reallocation
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Sources: Infante and others (2022), authors. Note: numbers reported in the table are stylised for

illustration purposes only (but broadly reflect actual values as of end-2023); we distinguish between
five different scenarios: Scenario 1 (CBDC replaces cash), Scenario 2 (CBDC replaces deposits and
banks reduce excess reserves to fund the outflow), Scenario 3 (CBDC replaces deposits and banks
borrow from the central banks to fund the outflow), Scenario 4 (CBDC replaces deposits and banks
borrow from (foreign) non-bank private sector to fund the outflow), and Scenario 5 (Banks reduce
theirlending/investment to offset decline in the deposit base); */ domestic activities only; **/ general
public=households, businesses, and government (excluding the central bank) as well as non-bank
financial institutions, ***/ reserve requirement averages to about 8% of the deposit base in the UAE
- for simplicity, a ratio of 10% was applied; ****/ domestic liabilities amounted to AED 3,232 billion.
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Annex 4. Overview of CBDC Distribution Models

There are three options for the operating model of a CBDC (Séderberg and others, 2022; Auer
and Bohme, 2020): (1) direct or unilateral model: the central bank performs all payment functions,
from issuing to distributing and interacting with end-users without involvement of the private
sector; or (2) indirect models, which can be either intermediated (i.e., the central bank issues the
CBDC as a direct claim on the central bank to end users, but the private sector is responsible for
interacting with the end users) or synthetic (i.e., intermediaries issue digital money backed one-to-
one by CBDC or national fiat currency).

In the direct model, the central bank issues the CBDC directly to the public, bypassing
intermediaries. In this model, the central bank handles all aspects of onboarding, clearing,
settlement, and communication with retail clients. One advantage of this approach is its simplicity,
as holders of the CBDC know exactly what it represents. However, operationally, this model
requires the central bank to dedicate significant resources to customer relationships, KYC, and
due diligence on a scale not previously managed by central banks. Additionally, this approach may
stifle innovation in payments technology, as the central bank would likely dominate the market with
limited room for new developments.

In the synthetic model, consumer and merchant holdings of CBDC are not a direct claim on the
central bank and resemble stablecoins. Instead, LFls are required to fully back each customer's
indirect CBDC claim with CBDC funds (or national fiat currency) held at the central bank. In this
model, intermediaries handle all onboarding of clients and settlement of customer payments. The
central bank only settles wholesale CBDC transactions between intermediaries, not too dissimilar
to therole played by an RTGS. A benefit of this approachis thatintermediaries maintain their current
role with respect to managing customer relationships. However, a key drawback is the legal status
of customer holdings of CBDCs. As they only represent a claim on the intermediary, they are like
bank deposits, and, thus, require a robust regulatory and supervisory framework.

The CBUAE has chosen the intermediated approach for the Digital Dirham, where the CBDC is
a direct claim on the central bank but with intermediaries handling distribution and customer
relationships. Thisapproach combinesthe benefits of digital centralbank money with the involvement
of the private sector in managing relationships, due diligence and KYC for millions of users.

The three operating models for CBDCs have varying implications for adoption rates. Involving
the private sector in an indirect model is likely to lead to wider CBDC usage. While a direct model
allows the central bank to offer payment functions to all, including the unbanked, it can be costly
to build and operate the necessary technical infrastructure. The private sector, with its technical
expertise, customer proximity, and risk management capabilities, is better suited for end-user
interactions but requires stronger incentives to expand payment services.
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Endnotes

1 Inparticular, the increasing popularity of crypto-assets and stablecoins as well as the decline in cash usage for payments could
impact the future role of central banks and their ability to achieve their policy objectives.

2 Stablecoins have tried to mimic central bank money, but have often proved flawed, lacking the anchor of the trust in money
provided by the central bank. Persistent uncertainty about the crypto ecosystem underscores that there is no substitute for
access to central bank money and the foundation of trust it provides. Therefore, the CBUAE has recently issued its Payment
Token Services Regulation (CBUAE, 2024a), which lays down the rules and conditions for granting a license or registration for
the provision of payment token services and related matters.

3 Inmodern banking systems, there are two forms of money — central bank money and private sector money. central bank money
represents a liability of the central bank. This includes physical cash in circulation, in addition to reserves held at the central
bank by commercial banks and government institutions. In contrast, private sector money represents liabilities of commercial
banks. This takes the form of digital deposits at regulated commercial banks. In a modern banking system, private money is
created by commercial banks through lending. When banks extend loans, they simultaneously credit a customer's account
with a matching deposit, thereby lengthening the bank's balance sheet. These deposits are then recycled across the banking
system as consumers and businesses send money from one bank account to another to pay for goods and services in the
economy. This creation of “private money” — which is commonly referred to as “fractional reserve banking” — not only places
significant trust in the safety and soundness of banks but also requires that central banks guarantee the par value of payments
in “private money".

4 Atotal of 134 countries representing 98 percent of the global economy are now exploring digital versions of their currencies
(Atlantic Council, 2024).

5 Private cryptocurrencies, including stablecoins, have significant drawbacks compared to CBDCs. Cryptocurrencies lack key
money characteristics: they are not a reliable store of value due to excessive volatility, not widely used as a medium of exchange,
and not a unit of account. Stablecoins aim to address these issues by pegging their value to stable assets like fiat currency.
However, they only partially solve problems and introduce new challenges. Stablecoins are often issued by private entities with
unclear balance sheets, raising concerns about reserves and financial stability. Regulatory challenges persist as stablecoins are
not widely accepted for payments and require on/off ramps, posing AML/CFT risks. In contrast, CBDCs, issued and regulated
by central banks, offer a more stable and reliable option. They are designed to be a secure store of value, widely accepted for
transactions, and a consistent unit of account. CBDCs benefit from central bank trust and regulation, making them a more
promising digital currency option for the future.

6 Within the GCC, the CBUAE's development of the Digital Dirham is the most advanced CBDC project. Also the Saudi Central
Bank has been making significant progress; the Central Banks in Kuwait, Oman and Qatar are still in the research stage (Park,
2024; Bouza and others, 2024).

7 A CBDC may be at a higher risk of cyber-attacks without adequate security measures and protections, potentially eroding trust
in the financial system.

8 It should be fully interchangeable with other assets on the CBUAE balance sheet and with broader forms of money like bank
deposits. This is necessary to ensure that the public can still access central bank money in a digital world and to limit any
inconvenience to LFIs from its introduction.

9 Asignificant number of migrant workers do not meet the minimum salary requirements for accounts at banks, leading to a large
unbanked population. Historically, they have relied on Licensed Exchange Houses (LEHS) for financial services. LEHs stand to
gain by incorporating the innovative features of the Digital Dirham into their business strategies and operations.

10 The low adoption of CBDCs in some jurisdictions suggests a possible risk of similar challenges with the Digital Dirham.

11 Proper customer identification is crucial for the Digital Dirham'’s role in combating financial crimes. Connecting Digital Dirham
wallets to verified Emirates IDs (EIDs) will help detect any violations of international and domestic financial sanctions and help
mitigate associated risks to the integrity of the financial system.

12 Pseudonymity is defined in the CBUAE Rulebook, Section 3 (Section 3: Guidelines for Adopting Enabling Technologies - Dis-
tributed Ledger Technology (DLT).

13 Further analysis of privacy and financial crime is not considered within the scope of this paper, which is focused primarily on the
macro-financial and monetary implications of introducing the Digital Dirham.

14 Note that benchmarking the UAE to other jurisdictions also needs to consider the specific characteristics of the UAE banking
sector, including the large public sector ownership (directly and indirectly) as well as the absence of a deposit insurance scheme.

15 This model has firm theoretical foundations and was calibrated to match the characteristics of the UAE banking sector. The
baseline structure of Gross and Letizia (2023) is more suited to study the adoption of CBDC conditional on different assumed
remuneration rates; without remuneration, the differences between different types of money arise from assumed exogenous
base utility. It does not explicitly consider other CBDC characteristics such as payment networks or holding or transaction
limits as there is no granular segmentation of the non-banking sector, which are important policy considerations. Other model
simplifications include static lending and no second-round macro-financial effects. Thus, the above results can be considered
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as an estimate of equilibrium outcome (in normal times) with zero remuneration rate but without the holding limits.

16 Cash is assumed to have some inherent utility that keeps it circulating in any economy when banking services are available.

17 Bank of Canada (Li, 2021): 4% of M1; Bank of England (2021): 3% of deposits; Kingdom of Bahrain (IMF, 2023a): 4% of M3.

18 Based on the data as of December 2023, the excess structural reserves are sufficient to counteract the outflow of the deposits
under the high adoption scenario. In their study on the development of CBDC initiatives in the MENA and Central Asia region,
Bouza and others (2024) illustrate that non-interest-bearing CBDCs could constitute a significant portion of total money
supply, particularly in economies heavily reliant on cash. If the transition primarily involves transactional balances, a CBDC
could substitute for approximately half of circulating currency without significantly affecting the proportion of deposits. On
average, the issuance of a CBDC could account for around 3.5% of total money supply (measured as M2), displacing 15% of
the circulating currency (based on an average cash share of 20% of the total money in the countries examined). Countries with
a high reliance on cash may observe a higher CBDC share, potentially reaching up to 10% of total money supply. For the UAE,
where total currency in circulation represents about 6% of money supply, these findings suggest that the adoption rate of a
CBDC falls within the range of empirical results mentioned earlier and that the risks of financial disintermediation are small.

19 The waterfall mechanism for the Digital Dirham involves a tiered system where funds are automatically transferred from a
CBDC account to a linked bank account when the balance exceeds a certain threshold, ensuring liquidity and efficient fund
management. Conversely, the reverse waterfall mechanism allows funds to flow from a bank account back into a CBDC account
when the balance falls below a specified level, maintaining a minimum balance in the CBDC account. These mechanisms
facilitate seamless integration between traditional banking and digital currency systems, enhancing user convenience and
financial stability.

20 Monetary policy transmission operates through the following channels: interest rates, lending rates, asset prices/wealth,

and the exchange rate. Monetary transmission through the interest rate channel occurs when the change in the policy rate

affects the overall level of interest rates in the economy, and, thus, affects the financing conditions underpinning aggregate
demand (consumption and investment) by changing the marginal cost of borrowing. Under the lending channel, changes in
the policy rate and its expectation affect banks' balance sheets (and creditworthiness), causing them to adjust lending rates
and standards, which impacts the availability of credit. Policy rates also affect asset prices in the economy, which determines
the balance sheet quality of borrowers by changing their net worth, and, thus, their creditworthiness and costs of borrowing

(asset price/wealth channel). Finally, under the exchange rate channel, the effect of higher (lower) policy rates on the exchange

rate could lead to capital inflows (outflows) and, in the short run, before prices adjust, a real appreciation (depreciation) of the

currency and an expansion (contraction) of net exports. An appreciated (depreciated) rate leads to a positive (negative) wealth
shock and looser financial conditions, boosting consumption and counteracting the trade channel.

However, if banks accept lower profits to attract “costlier” deposits, they are more inclined to raise interest rates when the policy

rate is increased—thus strengthening transmission. The opposite is likely to occur when the policy rate declines, even though

the effectis likely to be small.

22 The Digital Dirham could widen access to interest-sensitive borrowing and saving instruments—for instance, if (1) payments
data related to Digital Dirham transactions is used to build financial histories, which widens credit access among the unbanked,
and/or (2) the Digital Dirham serves as an entry point to a digital financial account, which ultimately leads to the opening of bank
accounts (Séderberg and others, 2023). In this case, financial inclusion implies that more households would be sensitive to the
monetary policy stance.

23 The adoption of Digital Dirham could stimulate financial innovation, which has historically increased the velocity of money
(Anderson and others, 2016).

24 Real interest rates and real money demand are the deflated monetary measures to appropriately characterise the impact of the
Digital Dirham on liquidity conditions.

25 This option would be preferable to creating new types of credit operations, which would take additional time and might introduce
new sources of risk. However, the adoption of the Digital Dirham will not impact the current range of structural and fine-tuning
open market operations.

26 The issuance and circulation of a Digital Dirham introduces a new autonomous factor on the CBUAE balance sheet, which
requires amending the current forecasting framework. The forecasting approach combines all known cash flows from market
operations with model-driven forecasts of the autonomous factors to determine the expected liquidity surplus each day.
Autonomous factors consist of CBUAE's balance sheet items that are outside its control (such as net foreign assets, currency
issued, state account and other accounts at the CBUAE). Monetary operations cover items that are within the control of
the CBUAE (such M-Bills issuance and usage of liquidity facilities). If the sum of the changes in the autonomous factors and
monetary operations is positive, banks' reserves with the CBUAE increase (i.e., the monetary impulse is positive) and vice-versa.

27 However, if the Digital Dirham is held in large quantities abroad, changes in external demand could cause significant fluctuations
in the CBUAE's balance sheet due to capital flows, which impacts reserve management and could complicate monetary
operations (He and McCauley, 2010).

28 Given the CBUAE's small size of local exposure, the corresponding increase in reserve assets will be invested mostly in external
USD-denominated assets, and, thus, will not have any price effects on the domestic yield curve.
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29 Bindseil (2016) argues that a large balance sheet increases seigniorage; however, Hall and Reis (2015) point to the risks (interest
rate, foreign exchange, and default) from a larger balance sheet, which results in higher leverage.

30 This approach aligns with similar CBDC projects in the region, where private sector involvement in interacting with end users is
preferred.

31 As part of a general review of the Digital Dirham after its introduction, certain policy choices might be revisited after a
comprehensive impact analysis.

32 If an individual holds multiple CBDC accounts, the limit will be applied collectively rather than individually.

33 Despite ongoing discussions, there is no universally agreed-upon legal definition of CBDC (Bossu and others, 2020).

34 Lawyers specialising in central banking, monetary law, payment systems, and financial law should be involved in designing
CBDCs to ensure legal certainty, accountability, and transparency in the central bank's role (S6derberg and others, 2023).

35 The legal categorisation of CBDC has important consequences in private law, especially in transactions involving individuals
and entities using CBDC. One potential area for legislative changes is the extension of legal safeguards against counterfeiting
physical banknotes and coins to include the Digital Dirham. Currently, no jurisdiction has made specific amendments to its
criminal laws to address CBDCs, and such changes may not be needed at this time.

36 During Phase 1 of implementation, the CBUAE completed a legal gap analysis and enacted amendments to central bank Law
to issue the Digital Dirham as legal tender, the CBUAE also approved 28 CBDC-specific policy decisions to maintain monetary
and financial stability, promote financial inclusion and counter financial crime.

37 The Project mBridge, a collaboration between the Hong Kong Monetary Authority, the Bank of Thailand, the Digital Currency
Institute of the People's Bank of China, and the Bank for International Settlements, has played a crucial role in the development
of the Digital Dirham. In 2022, the CBUAE conducted pilots of significant cross-border CBDC transactions totalling over US$22
million. Project mBridge focuses on exploring a multi-CBDC common platform for wholesale cross-border payments to address
issues such as high costs, slow processing times, lack of transparency, and operational complexities. The project also prioritises
maintaining currency sovereignty and ensuring monetary and financial stability for each participating jurisdiction, following the
principles of "do no harm,” compliance, and interoperability. Supported by custom-built distributed ledger technology (DLT), a
comprehensive legal rulebook, and a suitable governance structure, Project mBridge aims to enhance cross-border payment
efficiency (BIS, 2022 and 2023).

38 In January 2024, His Highness Sheikh Mansour bin Zayed Al Nahyan, Chairman of the CBUAE, initiated the first issuance of the
Digital Dirham on the issuance platform as legal tender and authorised the first cross-border payment of AED50 million in Digital
Dirham to P.R. China as the first live MVP payment on the Project mBridge platform.

39 See Bank of Indonesia (2024) for a recent example of a central bank pilot of a wholesale CBDC in an emerging market context.

40 See Bear and others (2024) for an interesting review and policy discussion of different approaches for the design and
implementation of wholesale CBDCs.

41 Private money refers to any form of currency or financial instrument that is issued by a private entity rather than the central bank
or government, including deposits, digital currencies, and other financial instruments or tokens used as a medium of exchange
within a private network or community. Private money operates alongside or in place of government-issued currency and is
typically used within specific contexts or communities.

42 Primarily due to the correspondent banking model's various factors like multiple intermediaries, varying operational hours, and
limited corridors.

43 This shift in consumer behaviour could impact banks' net interest incomes. CBDCs also have the potential to provide a more
cost-effective and efficient option for cross-border remittances, which may reduce earnings from payment and foreign
exchange transactions in the financial industry.

44 Hemingway (2024) shows — based on a theoretical cash credit model for the UK — that there are positive welfare gains from
introducing an unremunerated retail CBDC, but these have likely declined over time.

45 Various studies also explore how CBDCs might affect the transmission of monetary policy (Agur and others, 2022; Mancini-
Griffoli and others, 2018).

46 Much of the existing literature relies on theoretical models, raising questions about how well findings translate to real-world
scenarios with incremental CBDC adoption and specific design features (Bindseil and Senner, 2024b).

47 The data is based on the current composition of the CBUAE's balance sheet (in billions of Dirhams). The external sector is not
included as the use of the Digital Dirham for international trade for simplicity. Non-bank financial institutions are categorised as
part of the "general public" for the purpose of this presentation. The elements of each balance sheet are kept broad to avoid
unnecessary detail. For example, the issuance of the Digital Dirham will impact not only currency in circulation but also the
composition of the CBUAE's current account.

48 We assume an adoption rate of 5%.








