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• Major innovations are currently underway in China, with the
country preparing to unveil its digital currency called DCEP and
launch nationwide blockchain networks like the Blockchain
Service Network.

• We believe these initiatives should further support China's
ongoing digital ascent and its strong fintech ambitions. We see
many implications that are largely positive across macro and
leading sectors in China, which we address in this report.

• The rising tide of accelerating fintech industry innovation
should benefit key stakeholders in the near term. Hence,
we maintain our positive view on China's leading internet
platforms, select banks, intelligent infrastructure beneficiaries
and global fintech leaders. However, these developments
should be closely monitored as further changes may dislocate
the industry's current status quo.

Our view
We are at the cusp of another major digital revolution in China.
The country is set to launch a national digital currency (DCEP)
and blockchain-related initiatives. Along with other emerging
technologies like artificial intelligence, the Chinese government has
identified blockchain technology development as an issue of national
importance. We believe the imminent launch of DCEP and the
ongoing rollout of a blockchain networks should further support
China's global technology ascent.

DCEP is a byproduct of years of research and innovation by China
on digital currencies, which are a digital form of fiat money. The
blockchain networks are a result of prioritizing investments to build
a strong domestic distributed ledger ecosystem. We are positive on
the long-term growth prospects of both initiatives, as we expect
them to generate significant economic value over a period of time
across industries like financials, healthcare, manufacturing, etc., and
stimulate further innovation in the country. The question is how
should investors position to benefit from these trends.

First, as detailed in the report, we believe the current status quo in
major industries like internet and banking may not materially change
in the short term. As a result, we continue to prefer internet leaders
and select retail banks.
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currency and blockchain initiatives, in this report
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most frequently asked questions.
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Second, despite a limited near-term impact, China's ongoing digital-
ization efforts should get a further boost from increased investments
in the two areas. And this should support our smart city theme.

Third, China's significant fintech progress should spur more inno-
vation in the global fintech industry and thus should support the
broader fintech theme, where we like industry leaders. Despite these
opportunities, investors need to closely monitor the long-term dis-
ruptive trends, as further policy changes may dislocate the current
industry structure.

Frequently asked questions (FAQs) on China's
digital currency and blockchain
1. What is China's DCEP?
I has been widely reported in the media that the People's Bank of
China (PBoC) will soon issue the world's first central bank digital
currency (CBDC), known as the Digital Currency/Electronic Payment
(DCEP). A screenshot leaked in mid-April showed that the Agricultural
Bank of China, a state-owned bank, launched a digital currency wallet
mobile app to commence internal tests. They involved whitelisted cit-
izens in four pilot cities: Suzhou, Shenzhen, Xiong'An and Chengdu.

Initial tests will start small in scale and be integrated into bank
accounts. In Suzhou, employees of government institutions and
SOEs in the Xiangcheng District will become the first experimental
users, according to the local news outlet citing an official document.
They would install digital currency wallets linked to one of the
big four state-owned banks by end-April, and receive half of their
transportation subsidies in DCEP from May. Apart from commercial
banks, other participants such as telecoms companies and third-party
payment companies were highlighted to potentially act as alternative
intermediaries. This suggests the DCEP model will lean toward a two-
tier system, with the central bank being the currency issuer and the
commercial banks or payment companies providing distribution to
wallet users. Put in a simple way, China's DCEP is regarded as the
digitalization of physical cash (i.e., paper cash, coins and banknotes);
or in other words, the substitution of money in circulation (M0).

DCEP is legal tender fully backed by the PBoC's credit, and is con-
verted 1:1 to the Chinese renminbi. This makes it distinctive from
existing cryptocurrencies such as Bitcoin. The major concern of the
latter is the lack of acknowledgment and oversight from sovereign
countries, which leads to huge fluctuations in value. Furthermore,
unlike decentralized and volatile crypto assets, DCEP cannot be used
for speculation.

Similar to M0, DCEP is non-interest bearable, fully backed by the
PBoC and essentially a central bank liability. But DCEP is transaction
traceable, which will alleviate the risks of paper money transactions
such as money laundering and illegal financing. DCEP is also more
convenient than cash in remote payments. More details about DCEP
is summarized in Fig. 2.

Fig. 1: How is DCEP designed?
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Fig. 2: Summary of China's DCEP

Quest ion Details

What is DCEP?
DCEP is a digital form of currency designed to substitute M0 (i.e., banknotes and coins)

the value of which will be pegged 1:1 to the CNY.

Why DCEP is needed?

DCEP helps to protect China's monetary sovereignty and legal currency status.

DCEP helps reduce costs, as banknotes/coins have relatively high issuance and circulation

costs.

DCEP accelerates digital adoption and also satisfies the public's demand for controllable

anonymity.

What are DCEP's key

characterist ics?

DCEP is a digital form of cash and bears an indemnity clause.

DCEP doesn't require an internet/mobile connection to pay. It supports dual offline

payment.

Every institution registered legally in China and Chinese citizens have to accept DCEP.

How DCEP operates?

DCEP operates through a two-tier operating structure.

PBoC is first issuing DCEP to commercial banks and other commercial operating

agencies.

These agencies are then asked to distribute the DCEP to the public.

How DCEP is deployed?
Commercial banks pay 100% reserves to the central bank.

General public open digital wallets at commercial institutions (ex. commercial banks).

What are the technical

details of DCEP?

DCEP is based on an open/integrated infrastructure and does not necessarily rely on one

fixed technological path.

Between PBoC and commercial institutions, PBoC does not preset a technical route.

PBoC accepts technical solutions that fulfill requirements of high scalability, high

concurrency, quality retail customer experience and strict technical compliance.

Between commercial institutions and the general public, DCEP architecture can

accommodate several types of ledger systems (distributed and centralized) and various

types of payment methods (internet, mobile and offline).

Does DCEP offer

indemnity?
DCEP is an unlimited fiat currency guaranteed by the central bank's credit.

How can the public use

DCEP?

Retail customers have to download an app to access their digital wallet and settle their

transactions with existing DCEP balance.

They can also convert their bank deposits into DCEP in the app or on the internet.

What are its limits?

Given the need to combat illegal activities such as money laundering, terrorist financing,

etc., there are certain transaction limits for DCEP payments.

In general, there are three or more levels of transaction/balance limits applicable to the

same account holder depending on the identification number used during wallet set-up.

For more recognizable wallets, higher limits would be given.

Source:PBoC, Citi, UBS, as of April 2020
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2. What is China's Blockchain Service Network?
China’s Blockchain Service Network (BSN) is led by the State Infor-
mation Center, a government agency under the National Devel-
opment and Reform Commission, as well as state-owned telecommu-
nication giants including China Telecom, China Unicom and payments
firm China Union Pay. Expected to be launched this week, the BSN
is a cross-cloud, cross-portal, cross-framework public network that
enables developers to easily and affordably develop, deploy, operate
and maintain blockchain applications and nodes.

Based on the whitepaper, the BSN is targeting 100 city nodes at the
time of launch with potentially nodes in other countries in Southeast
Asia and Europe. According to media reports, 2,000 participants have
signed up for the beta testing of the network for almost six months,
with a third of the participants being enterprises and the rest indi-
vidual developers

In our view, the BSN should be seen as information infrastructure
that promotes low-cost development, deployment, operations, main-
tenance and regulation of consortium blockchain applications. Fig. 3
shows the five major parts of the BSN framework. In simple terms,
there are two main ingredients. The first is deploying public city nodes,
or in essence data centers or cloud computing resources, across cities
to process transactions. The second is the configuration and mod-
ification of several enterprise blockchain protocols like Hyperledger
Fabric or other local protocols to fit uniform standards so that all the
systems can work in conjunction with each other.

While there are many advantages of the BSN, we highlight two:
First, cost savings. As a one-stop shop blockchain operation envi-
ronment, the BSN provides developers uniform public services by
leasing shared services, which can reduce annual costs from as high
as CNY 100,000 to CNY 2,000-3,000. Second, increased innovation.
By offering flexible, rapid networking and increased convenience,
the BSN significantly reduces entry barriers for developers to build
blockchain applications in traditional businesses, thereby driving sig-
nificant innovation. We therefore expect China to lead most countries
on blockchain development, as we believe these initiatives, alongside
a potentially strong developer community, should result in a solid
blockchain ecosystem.

In our view, developers will initially focus on a few BSN applications,
including smart city applications like energy conservation, identity reg-
istration and data storage. With increased commercialization, we see
more use cases and select smart city projects gathering momentum.
(For more details, please read our report, "Shifting Asia: Smart cities"
published in 2019.) Beyond the BSN, there is also significant progress
in other blockchain initiatives in China with multiple projects across
areas like supply chain financing, insurtech, trade finance, asset secu-
ritization and cross-border payments. To understand more about
blockchain and its potential, please read our report, "Cryptocur-
rencies: Beneath the bubble" published in 2017.

Fig. 3: Key parts of China's BSN
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3. How does DCEP work?
CBDCs are a new form of currencies and as a result, there is
a significant interest in the underlying technology architecture of
DCEP. According to BIS, there are various design choices for CBDCs,
including on access (widely vs restricted), the degree of anonymity
(ranging from complete to none), operational availability (offline or
online and the uptime) and interest-bearing characteristics.

Based on our understanding, DCEP seems to take the most flexible
route, by giving itself more options to maneuver based on further
technological developments. However, we need to understand that
DCEP is not another form of cryptocurrency and from a design point
of view, DCEP seems to have very little overlap with Facebook's Libra
or other cryptocurrencies as highlighted in Fig. 5. The flexibility of
DCEP is highlighted by its two-tier mechanism, unlike most cryp-
tocurrencies that leverage blockchain technology and the consensus
protocol mechanism. The PBoC seems more focused on the upper
or the issuance layer in the DECP, and letting commercial institu-
tions use their own technology in the lower or distribution layer—
whether it's blockchain, mobile wallets or traditional accounts—as
long as the requirements around concurrency, customer experience
and technical specifications are met. Fig. 4 summarizes DCEP's tech-
nical framework.

Fig. 4: DCEP's framework explained
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We believe there are a few reasons behind the two-tier approach.
Firstly, if the PBoC issues DCEP directly to retail customers, we expect
huge disintermediation in China's banking industry, resulting in signif-
icant instability in the long run. Secondly, the two-tier system gives the
commercial institutions the freedom to choose the right technology in
the distribution layer, which promotes more innovation for emerging
technologies in China.

The other point to highlight from a technology point of view is the
capacity to handle transactions. According to media reports, DCEP
is designed to handle 300,000 transactions per second—significantly
more than most traditional payment systems and cryptocurrencies. As
a result, DCEP should be able to handle last year’s Single’s Day peak
payment transaction volume of 256,000 per second.

4. How does DCEP compare with other payment options?
To understand DCEP, it is imperative to also understand the differences
and similarities with other forms of payments, including other wallet-
based e-payments and cryptocurrencies. Fig. 5 summarizes our key
takeaways.

DCEP started as a CBDC initiative, and today China has a significant
first-mover advantage compared with other countries. Many other
central banks are researching CBDCs for both wholesale and general
purposes. A recent survey published by BIS in January 2020 highlights
that 80% of central banks are engaging in some sort of work on
CBDCs, compared to 70% from last year's survey. Interestingly, 40%
of central banks have progressed from conceptual research to exper-
iments, or proof-of-concept, and another 10% have developed pilot
projects.

We believe DCEP integrates advantages of both physical cash and
cryptocurrencies. For example, DCEP enjoys cryptocurrencies' low
issuance/storage cost, anonymity and traceability while maintaining
the advantages of physical cash such as its legal status and relatively
stable face value, among others. Unlike cryptocurrencies, DCEP is a
centralized and sovereign issued currency and cannot be mined

In comparison with traditional e-payments, DCEP is a more advanced
payment option in terms of “controlled anonymity.” This means DCEP
transaction data is centralized, controlled by and only visible to the
PBoC, while all other parties in a transaction cannot trace the under-
lying DCEP users or their transaction history without the permission of
the users. In perspective, it allows DCEP to better protect user privacy
than electronic payments.

Last but not least, DCEP payments/transfers are proposed to not be
internet dependent, allowing for offline point-to-point payment. In
comparison, the existing third-party payment apps (Wechat Pay and
Alipay) run on their respective online platforms, which are not com-
patible with each other. Fig. 5 summarizes the key differences and
similarities.

Source: Getty Images
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Fig. 5: Comparing DCEP with other payment options

CBDC Elect ronic payment
Cryptocurrencies

Bitcoin Libra
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Source: PBoC, Citi, UBS, as of April 2020

5. What are the benefits and challenges of DCEP?
We see many advantages of DCEP, including:

a) Accelerated digital penetration: The DCEP should accelerate
digital penetration in China, as it helps the country move from a closed
e-payment ecosystem currently dominated by only a few players into
an open architecture. This should support China's digital ambitions.
Today, China is a global leader in many consumer internet applica-
tions and DCEP should help the government further accelerate pen-
etration into new customer segments, like the more than 250mn
unbanked population (see Fig. 6). DCEP provides a significant first-
mover advantage to China, with the PBoC in one of the few central
banks globally in a fairly advanced stage to issue CBDCs.

b) Improved currency supervision: We believe DCEP strikes a
balance between controllable anonymity to consumers and classified
supervision for the central bank, with potentially less complexities.
For example, DCEP can help the PBoC fight against illegal activ-
ities, such as corruption and money laundering, as the technology
allows tracing transactions. It also provides consumers the ability to
manage their digital identities. As a result, we believe DCEP can
further strengthen the PBoC’s implementation and transmission of
monetary policy. More details are addressed in the next question.

c) Reduced costs: It costs a lot to issue, print, and circulate traditional
banknotes and coins. DCEP will help China overcome some of these
challenges and as a result, reduce costs over the long run.

Another potential advantage in the long run is with smart contracts
(or programmable money), where payments are made automatically

Fig. 6: The need for financial inclusion
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once certain conditions are met in the digital contract. Based on media
reports, smart contracts may take some time to evolve, but the inte-
gration of similar features, at least in the distribution layer, can expand
the use cases and further catapult China's blockchain industry.

While most of these challenges are not specific to China, we high-
light a few that CBDCs like DCEP may face. First, cyber security risk:
loss of private keys in the case of token-based access or compromised
login details in the case of account-based access are such risks not
present with traditional cash. Second, high technical standards: while
significant efforts are being made to develop DCEP, we believe the
PBoC and the commercial institutions will need to maintain high tech-
nical standards and requirements across multiple factors like reliability,
scalability, throughput and resilience. Third, disintermediation during
stressful times: While we do not see this as a key challenge during
normal times, it is worth highlighting that there is a risk that during
stressful periods, bank customers may pull their savings and deposit
the money in favor of risk-free DCEP accounts, which may increase
disintermediation risks. However, we believe the PBoC can reduce
those risks by introducing temporary limits and interest rate penalties
during those stressful times.

Fig. 7: Motivations for issuing central bank digital currencies (CBDCs)
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6. What are the macro implications of DCEP and blockchain?
With CBDCs like DCEP going mainstream, there are complex issues
such as sovereign power, interest and global politics, among others,
that come to the fore. The rising significance of digital currencies
and the potential launch of DCEP will indeed have macro implications
across three major areas.

a) Monetary policy: Given our view that DCEP is designed to sub-
stitute money in circulation (M0), we don’t see a major impact on
broad money supply. So its effect on monetary policy should be mostly
neutral. The success of DCEP can allow more financial innovation, as
evident by a related patent filing that describe a currency that requires
banks making loans to input details about borrowers and interest
rates before funds could be transferred. With digitized currencies,
China could also better implement unconventional monetary policy,
if there is a need in the future.

b) Financial service and financial stability: Fintech and blockchain
technology have increased financial productivity, promoted inno-
vation and enhanced financial services, making the financial system
more efficient and convenient with lower costs. They have also cast
great challenges on financial stability. While these challenges are not
restricted to China alone, some of the topics that can become contro-
versial for central banks include how to improve the current financial
system, how to coordinate a global system, how to strengthen
financial infrastructure, and how to protect privacy and security.

c) RMB internationalization: DCEP is currently designed to be
mainly used in the small transactions domestically, but with support of
China's leading tech and experience in internet payment, it could also
promote its role in RMB internationalization over the long term. China
has accelerated RMB internationalization since the financial crisis for
financial stability and security, and since the Sino-US trade spat, has
considered building up a cross-border RMB transaction network apart
from the existing SWIFT system to avoid the potential risk of the
US sanctions. DCEP is a potential alternative to SWIFT, if it is widely
accepted and utilized globally, though many tech issues and interna-
tional coordination would need to be solved over time.

7. How does DCEP and blockchain affect key sectors in China?
While we believe the ongoing digital currency and blockchain initia-
tives would affect many industries in China, there is a disproportionate
impact on internet firms and banks, which we address below.

During the past few years, China has been steadily marching toward
a cashless society. Mobile payments are now ubiquitous in China.
More than 80% of smartphone users use their mobile devices to pay
for point-of-sales transactions on a regular basis, the highest mobile
payment adoption rate in the world (see Fig. 8).

High-profile Chinese internet giants are reported to be among the
organizations working with the PBoC to develop China's DCEP,
as their deep know-how in back-end infrastructure, superior user
interface and consumer application scenarios are invaluable for the
PBoC to move forward DCEP adoption. With its advantages clearly

Fig. 8: Mobile payment user penetration in China,
2019–2023E
% of population, % of internet users, % of smart-
phone users

81.1% 82.4% 82.7% 83.2% 83.6%

72.7% 75.3% 77.0% 77.6% 78.0%

49.6% 53.5% 56.4% 58.5% 60.5%

2019 2020E 2021E 2022E 2023E
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Source: eMarketer, UBS, as of October 2019
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highlighted, we believe such cooperation should broaden DCEP's
application to many areas.

While bears may argue that DCEP's rise will weigh on the fintech
ambitions of Chinese internet majors, in the near term, we do not see
a significant impact. Mobile payment services generate an insignif-
icant contribution to bottom lines, and the pilot is only going to start
in select cities from May before gradually rolling out in the coming
quarters or even years.

However, in the long term, we foresee DCEP to challenge the elec-
tronic payment status quo, as its arrival removes intermediaries and
introduces digital wallets as a means of payment instead. As the tech
giants are at risk of losing direct access to client information and trans-
action data, as DCEP transactions may not necessarily route through
their mobile apps, it could affect their ability to cross-sell other high
margins, big-data-driven, value-added businesses such as consumer
loans, credit scoring services, wealth management products, etc. The
disintermediation of moving from closed to open architectures also
levels the playing field for banks and other financial institutions to
compete against current digital wallet operators.

However, it's not all negative for the Chinese internet giants. DCEP
should gradually diminish the usage of physical currency in the
long term—which should in turn be a tailwind, as the rise in
the digital ecosystem driven by strong mobile payment penetration
should present new growth opportunities. We also expect the chal-
lenges from DCEP to prompt third-party payment service providers to
improve the customer experience on their current payment applica-
tions as a means to differentiate from the DCEP digital wallet. The
ultimate outcome will likely depend on the consumer preference and
user experience of various mobile payment solutions.

In summary, we believe the core business and capabilities of major
Chinese internet platform companies remain strong. Thus, the
potential downside from DCEP, if any, in the long run is manageable,
as more digital engagement should boost their ecosystems. The
rollout of China's DCEP, if successful, could also accelerate global
fintech innovation and adoption of digital currency in other countries.

Meanwhile, for banks, as the likely custodians of DCEP digital wallets,
we expect them to tap new business opportunities, leveraging their
facilitator role in the issuance and transmission of DCEP under the
two-tiered operating structure. For example, banks could offer the
digital wallet for free to attract customers and cross-sell them value-
added services. Retail-focused Chinese banks could potentially benefit
the most by leveraging the DCEP digital wallet to earn custodian fees
and cross-sell other high-margin services.

Fee and commission income in general accounts for less than 20%
of Chinese banks' total revenue, and among which only 10%–15%
come from settlement and clearance. Assuming the DCEP could
replace some uses of bank cards and mobile payment apps (which
need to be linked to bank cards or accounts), Chinese banks could see
their fee income from settlement and clearance decline. According to
the PBoC, DCEP is mainly targeted for application in small, high-fre-
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quency retail transactions, not large-value wholesale payments. This
means the impact to banks’ clearing and settlement business will be
very limited, in our view.

The bulk (80%+) of Chinese banks' earnings are derived through their
lending businesses, which require a deep expertise and knowledge
that are not replicable in the short term by the introduction of financial
innovations. Therefore, we do not think that DCEP presents a serious
challenge for banks’ business models, at least in the short term.

Beyond the digital currency, China's blockchain initiatives should
accelerate its ambitions in smart cities, in particular applications
like energy conservation, identity registration and data storage. A
strengthening smart city ecosystem bodes well for more intelligent
infrastructure upgrades.

8. What are the key investment implications
We see multiple ways to participate in ongoing digital and fintech
trends. First, we believe the current status quo in major industries like
internet and banking may not materially change in the short term.
As a result, we continue to prefer internet leaders and select retail
banks. Second, despite limited near-term impact, China's ongoing
digitalization efforts should get a further boost from increased invest-
ments. This should be supportive for our smart city theme. Third,
China's significant fintech progress should spur more innovation in
the global fintech industry. This should support the broader fintech
theme, where we like industry leaders. Despite these opportunities,
investors need to closely monitor the long term disruptive trends, as
further significant policy changes may dislocate the current industry
structure.

As highlighted in our longer-term investment theme "Fintech" earlier
this month, the global financial service industry is at an early stage
of a major digital transformation powered by fintech, which is the
confluence of financial- and technology-driven innovation. We expect
global fintech revenues to grow from USD 150bn in 2018 to USD
500bn in 2030, implying an average annual growth rate about three
times faster than the broader financial sector's. With likely strong
growth seen across fintech verticals over the next few years, we
believe we are still in the early stages of rising fintech adoption. Our
estimates of rising fintech penetration rate from low single digits
to high single digits by 2030 may be very conservative, given the
potential upside risk of a strong uptake in emerging markets.

Fig. 9: Global fintech revenues expected to post
CAGR of 10.5% during 2018–30
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Appendix

Terms and Abbreviations
Term / Abbreviation Description / Definition Term / Abbreviation Description / Definition
2011E, 2012E, etc. 2011 estimate, 2012 estimate, etc. A actual i.e. 2010A
CAGR Compound annual growth rate COM Common shares
E expected i.e. 2011E Shares o/s Shares outstanding
UP Underperform: The stock is expected to

underperform the sector benchmark
CIO UBS WM Chief Investment Office

UBS Chief Investment Office's ("CIO") investment views are prepared and published by the Global Wealth Management business of UBS Switzerland AG (regulated by
FINMA in Switzerland) or its affiliates ("UBS").

The investment views have been prepared in accordance with legal requirements designed to promote the independence of investment research.
Generic investment research – Risk information:

This publication is for your information only and is not intended as an offer, or a solicitation of an offer, to buy or sell any investment or other specific product. The
analysis contained herein does not constitute a personal recommendation or take into account the particular investment objectives, investment strategies, financial situation
and needs of any specific recipient. It is based on numerous assumptions. Different assumptions could result in materially different results. Certain services and products
are subject to legal restrictions and cannot be offered worldwide on an unrestricted basis and/or may not be eligible for sale to all investors. All information and opinions
expressed in this document were obtained from sources believed to be reliable and in good faith, but no representation or warranty, express or implied, is made as to its
accuracy or completeness (other than disclosures relating to UBS). All information and opinions as well as any forecasts, estimates and market prices indicated are current
as of the date of this report, and are subject to change without notice. Opinions expressed herein may differ or be contrary to those expressed by other business areas or
divisions of UBS as a result of using different assumptions and/or criteria.
In no circumstances may this document or any of the information (including any forecast, value, index or other calculated amount ("Values")) be used for any of the following
purposes (i) valuation or accounting purposes; (ii) to determine the amounts due or payable, the price or the value of any financial instrument or financial contract; or (iii)
to measure the performance of any financial instrument including, without limitation, for the purpose of tracking the return or performance of any Value or of defining
the asset allocation of portfolio or of computing performance fees. By receiving this document and the information you will be deemed to represent and warrant to UBS
that you will not use this document or otherwise rely on any of the information for any of the above purposes. UBS and any of its directors or employees may be entitled
at any time to hold long or short positions in investment instruments referred to herein, carry out transactions involving relevant investment instruments in the capacity
of principal or agent, or provide any other services or have officers, who serve as directors, either to/for the issuer, the investment instrument itself or to/for any company
commercially or financially affiliated to such issuers. At any time, investment decisions (including whether to buy, sell or hold securities) made by UBS and its employees
may differ from or be contrary to the opinions expressed in UBS research publications. Some investments may not be readily realizable since the market in the securities
is illiquid and therefore valuing the investment and identifying the risk to which you are exposed may be difficult to quantify. UBS relies on information barriers to control
the flow of information contained in one or more areas within UBS, into other areas, units, divisions or affiliates of UBS. Futures and options trading is not suitable for
every investor as there is a substantial risk of loss, and losses in excess of an initial investment may occur. Past performance of an investment is no guarantee for its future
performance. Additional information will be made available upon request. Some investments may be subject to sudden and large falls in value and on realization you may
receive back less than you invested or may be required to pay more. Changes in foreign exchange rates may have an adverse effect on the price, value or income of an
investment. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales personnel and other constituencies for the purpose
of gathering, synthesizing and interpreting market information.
Tax treatment depends on the individual circumstances and may be subject to change in the future. UBS does not provide legal or tax advice and makes no representations
as to the tax treatment of assets or the investment returns thereon both in general or with reference to specific client's circumstances and needs. We are of necessity unable
to take into account the particular investment objectives, financial situation and needs of our individual clients and we would recommend that you take financial and/or tax
advice as to the implications (including tax) of investing in any of the products mentioned herein.
This material may not be reproduced or copies circulated without prior authority of UBS. Unless otherwise agreed in writing UBS expressly prohibits the distribution and
transfer of this material to third parties for any reason. UBS accepts no liability whatsoever for any claims or lawsuits from any third parties arising from the use or distribution
of this material. This report is for distribution only under such circumstances as may be permitted by applicable law. For information on the ways in which CIO manages
conflicts and maintains independence of its investment views and publication offering, and research and rating methodologies, please visit www.ubs.com/research. Additional
information on the relevant authors of this publication and other CIO publication(s) referenced in this report; and copies of any past reports on this topic; are available
upon request from your client advisor.
Important Information about Sustainable Investing Strategies: Sustainable investing strategies aim to consider and incorporate environmental, social and governance
(ESG) factors into investment process and portfolio construction. Strategies across geographies and styles approach ESG analysis and incorporate the findings in a variety
of ways. Incorporating ESG factors or Sustainable Investing considerations may inhibit the portfolio manager’s ability to participate in certain investment opportunities
that otherwise would be consistent with its investment objective and other principal investment strategies. The returns on a portfolio consisting primarily of sustainable
investments may be lower or higher than portfolios where ESG factors, exclusions, or other sustainability issues are not considered by the portfolio manager, and the
investment opportunities available to such portfolios may differ. Companies may not necessarily meet high performance standards on all aspects of ESG or sustainable
investing issues; there is also no guarantee that any company will meet expectations in connection with corporate responsibility, sustainability, and/or impact performance.
Distributed to US persons by UBS Financial Services Inc. or UBS Securities LLC, subsidiaries of UBS AG. UBS Switzerland AG, UBS Europe SE, UBS Bank, S.A., UBS Brasil
Administradora de Valores Mobiliarios Ltda, UBS Asesores Mexico, S.A. de C.V., UBS Securities Japan Co., Ltd, UBS Wealth Management Israel Ltd and UBS Menkul Degerler
AS are affiliates of UBS AG. UBS Financial Services Incorporated of Puerto Rico is a subsidiary of UBS Financial Services Inc. UBS Financial Services Inc. accepts responsibility
for the content of a report prepared by a non-US affiliate when it distributes reports to US persons. All transactions by a US person in the securities mentioned
in this report should be effected through a US-registered broker dealer affiliated with UBS, and not through a non-US affiliate. The contents of this report
have not been and will not be approved by any securities or investment authority in the United States or elsewhere. UBS Financial Services Inc. is not acting
as a municipal advisor to any municipal entity or obligated person within the meaning of Section 15B of the Securities Exchange Act (the "Municipal Advisor
Rule") and the opinions or views contained herein are not intended to be, and do not constitute, advice within the meaning of the Municipal Advisor Rule.

External Asset Managers / External Financial Consultants: In case this research or publication is provided to an External Asset Manager or an External Financial
Consultant, UBS expressly prohibits that it is redistributed by the External Asset Manager or the External Financial Consultant and is made available to their clients and/or
third parties.For country disclosures, click here.
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