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adopters as well as overseers of the new landscape. In the Fintech Benchmarks 2024, more than half
(56.8%), say they use machine learning (ML) and artificial intelligence (Al) tools, up slightly from 51.4%
last year.

Monetary policy is one of the most consequential areas in which Al is being applied. An upper-middle income
central bank from the Americas says it uses the technology in “setting [the] policy rate with aid of reinforcement
learning techniques”.

However, the non-linear interaction between many variables can make it hard to understand how a particular
machine learning model arrived at a conclusion. s is known as the “black box” e ect, referring to the lack of
transparency about how many Al algorithms work.

Nonetheless, a high income central bank from Europe shows how it uses for a wide range of purposes. It
applies tree-based methods, neural networks, transformers and natural language processing to nowcasting,
sentiment analysis, reviewing contract clauses, automation of document filing and banknote quality control.

While fintech sta ng remains a concern, this year 70.6% of central banks that provide Al training o er it to all
sta , compared with half last year. e 2024 benchmark also suggests a shift towards internal recruitment. Last
year only a third of central banks said they hire fintech talent internally, compared with 56.3% in 2024.

e new technology inevitably comes with both risks and benefits, many of which remain unforeseen. A high
income respondent from Asia-Pacific that uses ChatGPT and other generative Al software says it “established
an internal usage policy earlier this year” with a view to enabling “sta to learn the benefits and risks of
generative Als”.

Among the respondents yet to commence the use of ML/AI tools is a high income European institution that
has nonetheless established a “a working group on Al” that is expected to “come up with and monitor possible
usage of Al” within the institution.

is year the benchmarks also include questions on research into what has been described as the “tokenisation
wave”. An upper middle income central bank from Asia-Pacific says it “is presently taking proactive measures
towards open finance and the establishment of a central bank digital currency ecosystem”. One in four central
banks are exploring blockchain (28.2%), tokenisation (23.1%) and distributed ledger technology (23.1%). One
in five say they are exploring stablecoins (20.5%).

Cloud computing o ers both benefits in terms of business continuity (a driver of adoption at 79.4% of
respondents) and concerns around security (83.3%). Other key results include retail central bank digital currency
(CBDC) remaining more popular than wholesale and nearly all central banks seeing CBDC as environmentally
friendly (97.2%). At the same time, most jurisdictions (80.6%) expect CBDC will heighten cyber threats. e
biggest challenges central banks report are adapting legacy systems and cyber security.

F inancial technology continues to advance at pace. In the age of artificial intelligence, central banks are
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Key fndings

Hiring: Finding fntech staff remains a major challenge for the majority of central banks, as nearly two-
thirds of respondents say they struggle to attract fntech talent. Finding the right skill set is seen as the
number one hiring challenge, followed closely by the need to pay a competitive salary.

Tech challenges: Cyber security is the top challenge for a central banks, a fnding that echoes the Risk
Management Benchmarks. Over three-quarters of respondents, 78.9%, named cyber as their top challenge.
In second place, adapting legacy systems is also a major challenge.

Al adoption: The use of Al at central banks appears to be on a steady upward trend, as 56.8% now use
some form of Al, up from 51.4% in 2023. Many central banks mention experimenting with generative Al
and starting to put in place guidance and training for staff in the use of this emerging technology.

CBDC mandates: Legal mandates to issue central bank digital currency remain elusive. Nearly two-thirds
of respondents say they do not have legal backing to issue CBDC.

Retail versus wholesale CBDC: Despite the lack of clear legal backing in many jurisdictions, the majority
of central banks (77.5%) are working on retail CBDC. By contrast, less than half (48.7%) are exploring the
wholesale version of the technology.

Research focus: Most respondents mentioned payments innovation (79.5%) and CBDC (79.5%) as
top research priorities. This echoes the top priorities mentioned in the 2023 benchmark. Cyber security
(69.2%), suptech (59%) and regtech (48.7%) are also being studied widely.

Regtech and suptech: Only eight (22.2%) of 36 respondents have a regtech strategy. Somewhat more
common is a suptech strategy, in use at 41% of respondents. Institutions mention resource constraints
(85.7%), data quality (82.1%) and technical issues (71.4%) as barriers to adopting a suptech strategy.

Cloud: Many central banks are making use of the cloud, most commonly to run software (62.2%) or
access platforms such as development environments (56.8%). Just under half use the cloud for storage,
(45.9%) and 27% access Al tools through the cloud.

www.centralbanking.com
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Data and methodology
Data was gathered between November 2023 and January 2024 from 40 central banks (versus 37 in 2022) and is
published in anonymised form. Twenty-nine of the respondents also provided data for the 2023 benchmark.

Europe is most represented in the data with 14 respondents (35% of the sample).  ere are 10 respondents
from the Americas (25%), nine from Asia-Pacific (22.5%) and seven from Africa (17.5%). Average total sta
numbers at respondent central banks are 1,143, and the median central bank has just over 700 sta .

Nearly half the sample is made up of high income jurisdictions, comprising 19 respondents (47.5%). ere are
14 respondents from upper-middle income countries (35%), six from lower-middle income countries (15%) and
just one from a low income jurisdiction (2.5%). Average GDP in respondent jurisdictions is $301 billion with a
median of just over $80 billion.

Income groups follow the World Bank’s groupings, based on GNI per capita. GDP data is taken from the
World Bank. Region boundaries follow United Nations definitions.

www.centralbanking.com
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Governance

Hiring challenges
Recruitment and retention of fintech talents are some of the challenges confronting most central banks. Nearly
two-thirds (63.6%) of 33 respondents say they struggle to recruit fintech talent. Only 12 (36.4%) institutions say
they do not.

Twenty-eight central banks answered the question on fintech talent retention. Of these, 19 (67.9%) say they
struggle to retain sta . Nine (32.1%) central banks are without these issues.

Among the 32 respondents to the question on the source of fintech talent, 18 (56.3%) say they hire internally.
Sixteen (50%) central banks say they hire from universities. Other pools of talent are consultancies (37.5%),
the commercial sector (37.5%), fintech firms (18.8%), government (18.8%), other means (18.8%) and big
tech (9.4%).

Recruitment and retention diffculties among central banks

Source: Central Banking Benchmarking Service/Fintech 2024

A few central banks mention alternative sources of talent recruitment. ey highlight public tenders
or advertisements as recruitment channels.

Among the factors making the recruitment of fintech specialists challenging, most (76.2%) of central banks say
“attainment of relevant skill set” is a key barrier. Respondents also mention achieving a competitive salary
(71.4%), private sector opportunities (71.4%), career progression (23.8%) and pace of development (19%) make
attracting top talent di cult.

On the challenge of talent retention, respondents highlight private sector opportunities (80%), competitive
salary (70%), career progression (35%) and other (5%) factors as obstacles.

www.centralbanking.com 6
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Fintech strategy
A slim majority of central banks (21 out of 39, 53.8%) of respondents say they have a fintech strategy.

e section generated insightful comments from 34 participants. Most respondents highlighted opportunities
associated with the sector. Central banks believe that fintech will promote financial inclusion, enhance payment
systems, boost investments, create jobs, and facilitate competitiveness among solution providers.

However, lack of regulation, supervisory gaps and talent shortage are also common themes described in the
qualitative data. Other challenges to implementation that central banks outlined include compliance issues,
financial and cyber risks, absence of consumer protection guidelines and infrastructure gaps.

Does your central bank have a fntech strategy?

Source: Central Banking Benchmarking Service/Fintech 2024

e adoption rate of fintech strategy is slightly uneven across income classifications. Central banks in high
income jurisdictions were most likely to have one (55.6%). In both upper-middle income and lower-middle
income institutions, 50% of respondents say they have a fintech strategy. e only low income respondent says
it has a fintech strategy but that it is still “under development”. e initiative is broadly linked to its payments
system and “is scheduled to be validated and implemented this year”.

Other respondents without a fintech strategy explained their plans to develop one. An upper-middle income
central bank from Asia-Pacific says it is already working on a fintech programme. With the strategy it aims to
promote “a conducive, inclusive and responsible ecosystem for private sector fintech solutions to thrive”. e
central bank also expects implementation to take e ect by the end of this year.

Top tech challenges
Cyber security and adaptation of legacy systems are the most pressing fintech challenges for central banks.
irty-eight central banks provided data on an array of technological problems confronting their jurisdictions.
irty (78.9%) voted for cyber security as a top issue.
Adapting legacy systems is also a problem confronting a majority — 27 — of institutions (71.1%).

www.centralbanking.com
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At 24 (63.3%) central banks, recruiting and retaining top technology talent is another obstacle. Keeping up with
regulating the use of new fintech products and services account for tech problems at 23 (60.5%) institutions.

Twenty-five (55.3%) respondents ticked budget and resource limitations, while three jurisdictions indicated
that they have other types of technology concerns.

Biggest technology challenges

Source: Central Banking Benchmarking Service/Fintech 2024

Across Africa, adapting legacy systems (100%) and keeping up with regulating the use of new fintech products
and services (100%) are top challenges among seven respondents. In Asia-Pacific, 75% of eight respondents
say they have di culty keeping up with regulating the use of new fintech products and services. Among central
banks from the Americas, cyber security remains the chief concern, with 90% of the 10 jurisdictions that

responded listing it as a top challenge. In the sample of the European respondents, cyber security was a main
technology challenge at 77% of 13 jurisdictions.

www.centralbanking.com 8
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Artifcial intelligence

Al adoption
More than half of central banks responding to the Fintech Benchmarks use machine learning and artificial
intelligence tools.
e statistics showcased 37 responses from participants. Of these, 21 (56.8%) say they use ML/AI tools. In

comparison with the 2023 benchmark, the data result suggests increase in ML/AI adoption by central banks.

Qualitative data from the institutions using the technology shows that it is deployed in various areas. Many
respondents use the tools for supervision, data analysis, document processing and automation, forecasting
and research.

Does your central bank use any machine learning or Al tools?

Source: Central Banking Benchmarking Service/Fintech 2024

Twenty-nine benchmark participants provided data in both 2023 and 2024. Drilling down into this sub-
sample shows that four respondents from the 2023 benchmark have since adopted ML/AI.  ree of these are
from high income jurisdictions. One is a lower-middle income institution. By contrast, one of the users of Al in
2023 has since ceased to use it.

Across income classifications, the data shows that lower-middle income (16.7%) central banks are less likely
to use ML/AI tools. Adoption is largest among high income (70.6%) institutions. In the upper-middle income
group, 61.5% of institutions say they use the tool.

Respondents report a range of tools and approaches, including natural language processing (NLP), text mining,
Google search trends, ChatGPT, MLFlow, DVC, Jupyter Hub/Lab, Databricks, Python, OpenAl and R.

Al training

e majority of central banks do not train sta in Al. Only 13 (37.1%) of 35 central banks say they o er such
training. Seventeen (48.6%) jurisdictions say they do not. However, five (14.3%) central banks say they have
such plans in the works.

www.centralbanking.com 9
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Onsta eligibility for Al training, 12 (70.6%) of 17 institutions say all sta are eligible for the training. Only
IT departmental sta are trained in eight (47.1%) jurisdictions. Senior managers are the least to be trained in

Al (11.8%).

Staff training in Al by income

Source: Central Banking Benchmarking Service/Fintech 2024

ere are disparities in training provision across participating central banks. Half (50%) of upper-middle
income central banks o er training, compared with 41.2% in high income central banks. None of the
respondents from lower-middle income jurisdictions o erssta training on Al. e group is, however, the most
likely to have plans to introduce training.

One of the crucial specialities for fintech is data science. Further statistics from 24 participating institutions
show that an average of five data scientists are employed. e highest figure is in a high income central bank from
Asia-Pacific. Eleven institutions report having none.

One of the high income respondents from Europe says it has no data scientist position. However, the central
bank says more than 30 of its employees “have the skills and regular tasks to be classified as data scientists”.

www.centralbanking.com 10
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CBDC

Drivers
Over three-quarters of jurisdictions are currently engaging in retail central bank digital currency work. is year
77.5% of 40 central banks said they are working on a retail CBDC, compared with 73% of 37 in 2023.

Among the varied drivers for issuing a retail CBDC, a clear majority of 31 respondents said domestic payments
e ciency (83.9%). Central banks are also motivated by financial inclusion (67.7%), other (54.8%) goals,
financial stability (41.9%), cross-border e ciency (32.1%) and monetary policy implementation (16.1%).

Retail CBDC works and central banks’” motivations

Source: Central Banking Benchmarking Service/Fintech 2024

A year-on-year comparison of the 2023 and 2024 results shows that 29 central banks participated in both
benchmarks. Of these, three respondents that answered no in the 2023 benchmarks indicated yes this year. e three
central banks say their retail CBDC initiatives are now at research stages. Two central banks that said they were at
research phases last year also updated the progress status of their retail CBDC projects from research to pilot phase.

www.centralbanking.com 11
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Overall, the vast majority (63.3%) of 30 central banks that addressed the section on the stages of retail CBDC
works are now at research phases. One (3.3%) institution says its retail CBDC is already live.
ere are varied factors preventing some central banks from engaging in CBDC projects. A few respondents
gave further details on barriers. A high income respondent from the Americas says, it has “limited resources and
other projects with higher priority are planned”.

Legal mandates

e number of institutions with a legal mandate to issue CBDCs remains low. Two-thirds (65.7%) of 35 central
banks say such laws are lacking in their jurisdictions. Only 12 (34.3%) respondents say they are vested with the
authority to issue a CBDC. e statistics are broadly in line with findings from the 2023 benchmarks when a
clear majority (63.6%) of 32 central banks also lacked the legal authority to issue a CBDC.

Central Banking asked for supporting information from participants. e data reveals that assessment of
existing legal frameworks have begun in some jurisdictions. In a few other countries, the central banks are
anticipating parliamentary approval.

Does your central bank have a legal mandate to issue a CBDC?

Source: Central Banking Benchmarking Service/Fintech 2024

e only low income respondent in the sample says “the legal mandate to issue a CBDC is currently under
assessment” in its jurisdiction. According to the central bank, the reason is because its “legal framework does not
clearly specify the mandate to issue a CBDC”.

Digital money itself can take a number of forms. A few of the institutions without the rights to issue a
CBDC gave details about the legal work being conducted around the technology. An upper-middle income
central bank from Asia-Pacific says “existing legislation will likely require amendments” to enable it issue “fiat in
digital and tokenised forms”. A high income institution from Asia-Pacific says its “legal mandate is limited to the
issuance of specific forms of CBDC only”. e respondent adds, however, that it is “carrying out work to better
understand what legislative clarity is needed to issue a CBDC”.

www.centralbanking.com 12
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Wholesale versus retail
Fewer than half of central banks responding to the Fintech Benchmarks 2024 are engaged in wholesale CBDC
work, compared with over 75% in retail.

e technology is being explored in 19 (48.7%) of the 39 jurisdictions that responded to the question. In the
2023 benchmark a little more than half (54%) of respondents say they have wholesale CBDC. Last year the
proportion of central banks engaged in retail versus wholesale work was also around 75% versus 50%, respectively.

e work appears to be more widespread among central banks from Asia-Pacific (55.6%) and institutions
from Europe (53.8%) than those in Africa (42.9%) and the Americas (40%). As with retail CBDCs, domestic
payments e ciency (84.2%) is the number one motivation for the 19 respondents. Cross-border payments
(68.4%), financial stability (47.4%), monetary policy improvement (26.3%), other (26.3%) intentions and
financial inclusion (21.1%) are also drivers.

Wholesale CBDC works and central banks’ motivations

Source: Central Banking Benchmarking Service/Fintech 2024

www.centralbanking.com 13
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Wholesale CBDC:s are at various stages of implementation across the 19 jurisdictions engaging in the
innovation. A vast majority of respondents are at the research (47.4%) stage. Seven (36.8%) respondents
say they are working on a proof of concept. e pilot phase and live deployment account for 10.5% and
5.3%, respectively.

Some of the five central banks that have other reasons for setting up wholesale CBDC work elaborated on
their position. For a high income central bank from Europe, the objective is to broaden “access to wholesale
settlement in central bank money”. e central bank expects “direct participation of all potential future wholesale
users to include payment institutions, electronic money institutions, and corporates”. With the technology, the
institution hopes to reduce “intermediation and the length of payment chains”. A high income institution from
Asia-Pacific says the objective is “to enable financial innovation”.

CBDC and cyber
e majority of respondents expect cyber risk to increase as CBDC becomes more widespread.
Twenty-nine (80.6%) of the 36 participating institutions anticipate an increase in cyber risk as a result of CBDC.
European respondents are less likely to see CBDC as a harbinger of cyber risk. Five (41.7%) of 12 central banks
say CBDC will not increase risk. Two (22.2%) of nine central banks from Asia-Pacific share the same perspective.

Do you think a CBDC will increase cyber risk?

Source: Central Banking Benchmarking Service/Fintech 2024

www.centralbanking.com 14
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e belief that CBDC will accelerate cyber risk is widely held across income groups, though a higher
percentage of middle income institutions assume that CBDC will spur the risk. Only two (16.7%) of 12 upper-
middle income respondents and one (16.6%) of six lower-middle income central banks say CBDC will not
increase risk.

Of the 17 high income institutions that participated, 13 (76.5%) believe that that CBDC poses increased
cyber risk.

Environment
CBDC is viewed as ecologically favourable by almost all institutions that provided data.
irty-six central banks addressed the question, with the vast majority (97.2%) answering that CBDC can be
more environmentally friendly than cash. e dataset has just one high income respondent from the Americas
that answered no. e central bank explains that its government is yet to take a stance on CBDC.
Some jurisdictions provided explanations for their response. e comments note the limited life cycle of cash
and the e ects of banknote destruction on the environment.

Can a CBDC be more environmentally friendly than cash?

Source: Central Banking Benchmarking Service/Fintech 2024

One of the central banks that provided additional information says: “CBDC will likely have a reduced
environmental footprint than cash when considered in terms of the product lifecycle.”

A second respondent says: “ e issuance of CBDC, depending on the technology used, can consume a lot
of energy.” It, however, adds that banknotes and coin destruction constitute more harm to the environment
than CBDC:s.

Research focus

is year, the benchmarks included a number of new topics to the question on fintech research and
collaboration. While CBDC and payment innovation remain the main areas of focus, a significant proportion
of central banks are investigating cutting-edge technology that may develop into asset digitisation and a
CBDC ecosystem.

www.centralbanking.com 15
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Four-fifths of 39 participating institutions indicated payments innovation (79.5%) and CBDC (79.5%) as top
priority areas for fintech research. e aspirations align with the top two objectives of the participants from the
2023 benchmark. Cyber security (69.2%) takes precedence over suptech (59%) and regtech (48.7%).

Top priority areas for fntech research and collaboration

Source: Central Banking Benchmarking Service/Fintech 2024

e top priority areas for fintech research and collaboration are slightly di erent for high income central banks.
Of the 19 central banks in this category, cyber security (78.9%), payment innovation (73.7%) and suptech
(68.4%) surfaced as targets.
e sample also reveals that most middle income central banks favour CBDC research over payment
innovation. CBDC research tends to be of more importance at 92.3% of 13 upper-middle income jurisdictions.
In the lower-middle income category, all six lower-middle income central banks have preference for CBDC
(100%). Regtech (100%) is also a research priority for all the institutions.

www.centralbanking.com 16
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Regtech, suptech and cloud

Regtech
A regulatory technology (regtech) strategy is available in just over one-fifth of central banks. e statistics reveal

that only eight (22.2%) of 36 respondents have a regtech strategy. By contrast, the vast majority (77.8%) do not.

e divide is similar to findings in the 2023 benchmark where only 19% institutions reported having a regtech
strategy. e sample further shows that 36.4% of 22 respondents do not use any regtech tools.

Regtech strategy and areas of application

Source: Central Banking Benchmarking Service/Fintech 2024

A regtech strategy is lacking at most central banks across income levels. However, high income respondents are

slightly more likely to (25%) have a strategy compared with peers from middle income nations.
Meanwhile, a year-on-year comparison of the dataset of 28 participating institutions reveal some changes

in adoption.

www.centralbanking.com
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Suptech
e proportion of central banks with a supervisory technology (suptech) strategy has remained less than half, but

is higher than those with a regtech strategy.

A suptech strategy only exists in 16 (41%) of 39 central banks. It is lacking in the remainder of 23 (59%)
jurisdictions. e trend is similar to the 2023 and 2022 benchmarks.

Central Banking asked respondents about the biggest hindrances to adopting a suptech strategy. Most
institutions identified resource constraints (85.7%), data quality (82.1%) and technical issues (71.4%) as their
toughest hurdles. e factors this year also align with the results of the 2022 benchmark.

Suptech strategy among central banks

Source: Central Banking Benchmarking Service/Fintech 2024

e limited adoption of suptech strategies in central banking cuts across income classifications. e proportion
of use in all income categories is less than 50%. High income central banks have the largest proportion (44.4%).
e factors identified as hindrances, however, vary across the income groups. All middle income countries

www.centralbanking.com 18
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identified resource constraints as their topmost problem. By contrast, data quality is the lead concern at 78.6% of
high income central banks.

Cloud
A clear majority of central banks use cloud services to run software — this is the case across 62.2% of 37
jurisdictions. Some 56.8% say they use the cloud to access platforms, such as development environments. Both
methods come ahead of data storage (45.9%) and Al tools (27%). Other (8.1%) forms of cloud services are the
least considered.

Among the 26 central banks that operate a cloud environment, servers are most commonly located
domestically, in 14 (51.9%) institutions. Twelve (46.2%) institutions say they access servers in both domestic and
overseas environments. Only eight (30.8%) central banks use servers located solely overseas.

Nature of cloud services among central banks

Source: Central Banking Benchmarking Service/Fintech 2024

www.centralbanking.com 19
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Nature of cloud services among central banks (continued)

Source: Central Banking Benchmarking Service/Fintech 2024

e statistics also show that two-thirds (66.7%) of 30 central banks’ cloud services have been developed by a
third party. Six (20%) institutions report that theirs is a product of collaboration. Four (13.3%) respondents say
their cloud service was built in-house.

Comon names that central banks mentioned as third-party providers are BCV’s IT servers, SAP Cloud,
Microsoft Azure, Apex, Oracle, OCI, Amazon Web Services, Webex, IBM and Google.

www.centralbanking.com 20
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Terms and defnitions

Term Defnition

AML/CFT Anti-money laundering and countering the fnancing of terrorism.

CBDC Central bank digital currency.

Cloud computing Hosted services on shared servers. Public cloud allows many organisations to tap into the same
infrastructure.

Fintech Financial technology.

Retail CBDC A retail CBDC would be made available to the public, either directly via the central bank or via
commercial banks in a two-tiered system.

Machine learning A form of artifcial intelligence that allows software applications to become more accurate at
predicting outcomes.

Natural language processing Application of artifcial intelligence software to to analyse language and speech.

Proof-of-concept A project or pilot designed to prove a concept/idea/product is feasible.

Regtech Regulatory technology adopted by the market to aid compliance with fnancial regulation.

Suptech Supervisory technology adopted by supervisors/regulators/central banks to aid issuing regulation
and processing regulatory data received.

Wholesale CBDC Wholesale CBDC:s are intended for the settlement of interbank transfers and related wholesale
transactions.

is report is part of the Central Banking Institutes Benchmarking Service. After the release of each new set of data, a
series of commentaries are published — this report collates the key findings and concludes the Fintech Benchmarks 2024
series for ‘associate members. Interactive charting tools and data sheets for this and every Benchmark are also available
to ‘core’ and ‘governing’ members of the Central Banking Institute. If you have a query about the data or would like to
take part in a future Benchmark, please email benchmarks@centralbanking.com.
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