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Investors appear to believe that secular stag-
nation will persist once the reopening surge is
over

We are more hopeful as the pandemic ap-
pears to have accelerated some pre-existing
trends. One of these is a more rapid adoption
of new technologies

US productivity has oscillated between re-
gimes of high and low trend growth. In Europe
and Japan, productivity growth has trended
down over the past fifty years
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The end of secular stagnation? (Part I)

Productivity growth was anaemic during the decade that followed the financial crisis. A
lack of investment and of business dynamism, as well as slow adoption of new tech-
nologies, have all contributed to weak productivity. But the pandemic could mark the
end of this regime. Corporate investment intentions are booming, business formation
is surging and the vast majority of employers are planning to accelerate further the
digitalisation of their work processes. If these forces persist, there is a good chance
that trend productivity growth could finally shift into a higher gear.

Secular stagnation characterised the decade following the financial crisis. And while ad-
vanced economies are expanding at their fastest pace in decades, the reduction in bond
yields over the past few weeks suggests that investors expect this state of weak economic
growth, low inflation and low interest rates to persist, once the sugar high from the post-
pandemic reopening surge has faded away.

We think there are good reasons to be more optimistic about the future. The Covid-19
crisis appears to have accelerated some pre-existing trends that have the potential to
boost investment relative to savings and to lift the long-term neutral interest rate. In par-
ticular, we see three major forces of change: (i) a more rapid and widespread adoption of
new technologies pushing productivity growth higher; (ii) a policy regime change, with fis-
cal policy playing a more active role in macroeconomic stabilisation; (iii) a shift in the
structure of the population moving away from ageing to aged (or rather retired). We will
explore the first force of change in this note, and the other two in subsequent publications.

Understanding weak productivity growth

Labour productivity — that is, output per hour worked or per worker — in the US over the
post-war period appears to have alternated between regimes of high and low trend growth.
The beginning of the post-WWII period saw high levels of productivity growth. Then, during
the 1970s and '80s, the US economy experienced a productivity slowdown that is some-
times associated with the dramatic rise in oil prices. While the next two decades saw a
labour productivity rebound, probably triggered by the rise in information technology,
productivity slowed again after the Great Financial Crisis. Most European countries and
Japan did not experience this rebound in productivity growth in the 1990s and the 2000s.
In some countries, the decline even accelerated during this period (Exhibits 1-2).

Exhibit 1: US productivity growth has oscillated between regimes of high and low trend growth
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Exhibit 2: Capital deepening and total factor productivity growth have declined in all major advanced economies over at least the past 20 years

Contributions to average annual productivity growth (output per worker)
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Three factors appear to have driven down
productivity growth

Productivity can be broken down into two
parts: capital intensity and total factor
productivity

(1) There has been lack of investment, re-
sulting in a slower increase or a decline
in capital intensity

(2) There has been a decline in market com-
petitiveness and business dynamism
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Source: Macrobond, AMECO, Bank J. Safra Sarasin, 09.07.2021

So what has led to this trend decline across all economies over at least the past 20 years?
No single explanation is entirely convincing, but three of them fit the data best. First, there
has been a lack of investment, depleting the capital stock per worker or per hour worked.
Second, there has been a drop in the competitiveness of markets. Third, technologies and
practices that should lead to higher levels of productivity have failed to percolate through
all segments of the economy.

Before going through these explanations, it is useful to break labour productivity down
into two parts: capital intensity — that is the amount of capital per worker or hour worked
— and total factor productivity (TFP). Capital is defined in a broad way; it includes tradi-
tional physical capital, e.g., tools and machinery, and also intangible capital such as R&D
and intellectual property, which are particularly relevant for the digital economy. TFP is in
fact a residual in growth accounting, i.e., it is the portion of output not explained by the
amount of inputs used in production. It is often associated with a more efficient use of
resources by various management techniques, new technologies and innovation, and
their widespread adoption across the economy. Sometimes labour quality is also included,
though historically it has accounted for a smaller share of productivity (in our charts, it is
part of TFP).

The first explanation relates to the first component, and is particularly relevant for the
decade after the financial crisis. Movements in capital intensity are closely tied to move-
ments in labour productivity, all other things being equal. An increase in capital per hour
worked (or capital deepening) leads to an increase in labour productivity. Typically, capital
deepening increases during the recovery phase of the business cycle, as business invest-
ment picks up. However, during the recovery phase after the financial crisis, investment
did not increase sufficiently to boost the capital-to-labour ratio in advanced economies.
Indeed, between 2009 and 20019, the ratio was marginally up in the US and in the euro
area, flat in the UK and Switzerland, and it fell in Japan (Exhibits 3-4).

Over the past decade, a steady flow of research has shown a strong real-world relationship
between competitive markets, technological innovation and higher productivity. In a re-
cent paper, Klenow and Li, respectively economists at Stanford University and the Federal


https://voxeu.org/article/innovative-growth-accounting
https://voxeu.org/article/innovative-growth-accounting
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Young firms seem to be particularly good at
coming up with new products or improving ex-
isting ones to displace incumbents

Exhibit 3: Capital intensity has flatlined

Capital-labour ratio (2009 = 100)
105 -

103 - -,
101 - ’
99 d
97
95
93 -
91 -
89
87 T T : : :

1990 1995 2000 2005 2010 2015
G5 (US, Euro area, Japan, UK, Switzerland)
————— Log-linear trend (1991-2019)

Source: Macrobond, Bank J. Safra Sarasin, 09.07.2021

(3) Technologies have failed to diffuse
across economies

There are encouraging signs that trend
productivity growth is shifting up
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Reserve Bank of San Francisco, show that innovation by new and young firms (aged be-
tween O and 5) contributed to about half of US productivity growth (and close to 60% of
new employment) between 1982 and 2013, their sample period. But over this period, Ex-
hibit 5 shows that the growth rate of new US firms trended down, perhaps reflecting higher
barriers to entry, or other forms of anti-competitive behaviour by established ones. This
same chart also suggests that a drop (rise) in the growth rate of new firms is associated
with lower (higher) productivity growth three years later (admittedly, the correlation is not
very tight as many other factors play a role too).

One explanation for this relationship is that new and young firms may be especially good
at coming up with new products. They probably also have more incentive to overtake other
businesses by improving their own products than do incumbents, which already tend to
enjoy a big market share. The basic idea of the replacement effect is that a monopolist
has less incentive than a competitive firm to innovate, owing to the monopolist’s financial
interest in the status quo. This finding is known as the Arrow Replacement Effect.

Exhibit 4: It has declined in some places Exhibit 5: New firms tend to boost productivity
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Finally, part of the explanation for low productivity growth is that technologies and prac-
tices that lead to higher levels of productivity are not diffusing sufficiently across and
within economies. For example, an OECD study conducted in 2015 found that the produc-
tivity gap between the leading 100 firms in various industries and the rest of the firms in
that industry has been rising, which may explain the drop in total factor productivity growth
that occurred across most advanced economies after the financial crisis. In a more recent
study, Andy Haldane from the Bank of England found that the gap between the most pro-
ductive and least productive firms in the UK is large, and that the ‘tail’ of low-productive
firms is particularly big, which probably explains why the UK is one third less productive
than its international competitors.

Shifting into a higher gear

There are encouraging signs that advanced economies might finally be moving into a
higher productivity growth regime, which the pandemic appears to have accelerated.
James Kahn and Robert Rich, respectively from the Federal Reserve Bank of Cleveland
and the Federal Reserve System, have designed a regime-shifting model that assigns a
probability to whether the US economy is operating either in a low- or high-growth produc-
tivity regime. In the past, their model has been successful in assessing changes in trend
productivity within a year or two of their occurrence. Its latest update shows that the prob-
ability of productivity being in a low-growth regime has dropped significantly.



https://www.oecd.org/economy/growth/Frontier-Firms-Technology-Diffusion-and-Public-Policy-Micro-Evidence-from-OECD-Countries.pdf
https://www.bankofengland.co.uk/-/media/boe/files/speech/2018/the-uks-productivity-problem-hub-no-spokes-speech-by-andy-haldane
https://www.bankofengland.co.uk/-/media/boe/files/speech/2018/the-uks-productivity-problem-hub-no-spokes-speech-by-andy-haldane
https://sites.google.com/view/james-a-kahn-economics/home/trend-productivity-updatehttps:/sites.google.com/view/james-a-kahn-economics/home/trend-productivity-update
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Corporates seem to be much more willing to
invest than they were after the financial crisis

Exhibit 6: US inventories have been depleted
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Source: Macrobond, Bank J. Safra Sarasin, 09.07.2021

Business formation has been booming since
the start of the crisis, a healthy sign for future
productivity growth

Exhibit 9: US business applications were up 90% yoy in May
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While we have to take these results with a pinch of salt given the unprecedented circum-
stances, we see three reasons to be more optimistic about the outlook. First, corporates
seem to be much more willing to invest in this business cycle than they were after the
financial crisis, probably reflecting strong expected demand and profit growth, a need to
rebuild depleted inventory stocks and economies already operating at a high level of ca-
pacity utilisation (Exhibits 6-7). As a result, surveys of investment intentions or proxies for
corporate investment have risen across all major economies (Exhibits 8).

Exhibit 7: Euro area firms are lacking capital
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Exhibit 8: Investment intentions have risen
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Second, the crisis has led to a boom in business formation in the US, and, to some extent,
in Europe too (Exhibits 9-10). In the US, one third of these newly created businesses are
in the retail sector, particularly in e-commerce. So, despite the alleged anti-competitive
behaviour of ‘big tech’ companies, new entrants apparently see new opportunities. Per-
haps the most striking change is that four times as many single-person companies have
been founded since the pandemic began as during a similar time-period during the finan-
cial crisis. This may reflect sound foundations for building a new business (incomes and
house prices have risen strongly over the past 12-18 months and the banking system has
remained in good shape) or perhaps new evidence of the emergence of new kinds of re-
mote work. Itis still unclear what all of this exactly means, or whether the trend will persist.
But, if it does, this would be an encouraging signal as business formation tends to precede
high levels of job creation, innovation and productivity growth, as we argue above.

Exhibit 10: New businesses in parts of Europe have grown strongly too
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In response to the pandemic, a vast number Finally, the pandemic seems to have accelerated the adoption of new technologies by a

of employers plan to accelerate the adoption wider range of companies. The latest ‘Future of Jobs Survey’ from the World Economic

of new technologies Forum shows that more than 80% of the business leaders surveyed plan to accelerate the
digitalisation of their work processes and to expand their use of remote work. A significant
50% also indicate that they are set to accelerate the automation of jobs in their companies
(while this may hurt employment growth, indicators show that employers are struggling to
find enough staff to fill open positions) (Exhibit 11). What’s more, the past two years have,
according to the survey, also seen a clear acceleration in the adoption of new technolo-
gies. Cloud computing, big data and e-commerce remain high priorities, following a trend
established in previous years. There has also been a significant rise in interest in encryp-
tion, reflecting the new vulnerabilities of our digital age, and a significant increase in the
number of firms expecting to adopt non-humanoid robots and artificial intelligence, with
both technologies slowly becoming a mainstay of work across industries.

Exhibit 11: More than 80% of employers plan to accelerate the digjtalisation of work processes
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Source: WEF, Bank J. Safra Sarasin, 12.07.2021

To sum up, productivity growth has been very  Productivity growth in advanced economies has been depressingly weak over at least the

weak for the past twenty years. But the pan- past two decades. This has contributed to the trend decline in the neutral interest rate,

demic and the policy response appeartohave and pushed central banks into ever more unconventional territory. Larry Summers has

helped reverse some of the forces that have defined this state of the world, also characterised by an excess of savings over investment,

weighed on productivity. Higher trend growth  as secular stagnation. Bond investors expect this environment to persist long into the fu-

should help lift interest rates ture. We are more optimistic and believe that the pandemic could end up being a boon for
productivity growth. Capital spending by corporates appears to be booming. If this is sus-
tained, the amount of capital per labour — a key component of productivity — should rise
again after having flatlined in the wake of the financial crisis. In addition, new businesses,
particularly in the US, are flourishing at an unprecedented pace. Finally, the pandemic has
forced companies across the world to learn and adopt new technologies at a record pace.
This success seems to have been a catalyst for a vast majority of employers further to
accelerate the digitalisation of work processes over the coming years.

We will explore in subsequent publications In subsequent publications, we will explore two other forces that the crisis has intensified

two other trends that could shake the world - policy regime change and a shift in the structure of the population — which should con-
economy out of secular stagnation tribute to a world where interest rates are structurally a bit higher.

5 | Macro & Strategy Focus
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Disclaimer/Important Information

This document has been prepared by Bank J. Safra Sarasin Ltd (“Bank”) for information purposes only. It is not the result of financial research
conducted. Therefore, the “Directives on the Independence of Financial Research” of the Swiss Bankers Association do not apply to this docu-
ment.

This document is based on publicly available information and data (“the Information”) believed to be correct, accurate and complete. The Bank
has not verified and is unable to guarantee the accuracy and completeness of the Information contained herein. Possible errors or incomplete-
ness of the Information do not constitute legal grounds (contractual or tacit) for liability, either with regard to direct, indirect or consequential
damages. In particular, neither the Bank nor its shareholders and employees shall be liable for the views contained in this document. Third
party data providers make no warranties or representations of any kind relating to the accuracy, completeness or timeliness of the data pro-
vided and shall have no liability for any damages of any kind relating to such data.

This document does not constitute a request or offer, solicitation or recommendation to buy or sell investment instruments or services. It should
not be considered as a substitute for individual advice and risk disclosure by a qualified financial, legal or tax advisor. You are reminded to read
all relevant documentation before making any investment, including risk warnings, and to seek any specialist financial or tax advice that you
need. You are not permitted to pass this document on to others, apart from your professional advisers. If you have received it in error please
return or destroy it.

Past performance is no indication of current or future performance. Investments in foreign currencies are subject to exchange rate fluctuations.
Exchange rate risk will apply if the investor’s reference currency is not the same as the investment currency. Information containing forecasts
are intended for information purpose only and are neither projections nor guarantees for future results and could differ significantly for various
reasons from actual performance. The views and opinions contained in this document, along with the quoted figures, data and forecasts, may
be subject to change without notice. There is no obligation on the part of Bank or any other person to update the content of this document. The
Bank does not accept any liability whatsoever for losses arising from the use of the Information (or parts thereof) contained in this document.
Neither this document nor any copy thereof may be sent to or taken into the United States or distributed in the United States or to a US person.
This information is not directed to any person in any jurisdiction where (by reason of that person’s nationality, residence or otherwise) such
distribution is prohibited and may only be distributed in countries where its distribution is legally permitted.

Source MSCI

The MSCI information may only be used for your internal use, may not be reproduced or redisseminated in any form and may not be used as a
basis for or a component of any financial instruments or products or indices. None of the MSCl information is intended to constitute investment
advice or a recommendation to make (or refrain from making) any kind of investment decision and may not be relied on as such. Historical data
and analysis should not be taken as an indication or guarantee of any future performance analysis, forecast or prediction. The MSCl information
is provided on an “as is” basis and the user of this information assumes the entire risk of any use made of this information. MSCI, each of its
affiliates and each other person involved in or related to compiling, computing or creating any MSCIl information (collectively, the “MSCI Parties”)
expressly disclaims all warranties (including, without limitation, any warranties of originality, accuracy, completeness, timeliness, non-infringe-
ment, merchantability and fitness for a particular purpose) with respect to this information. Without limiting any of the foregoing, in no event
shall any MSCI Party have any liability for any direct, indirect, special, incidental, punitive, consequential (including, without limitation, lost
profits) or any other damages. (www.msci.com)

FTSE Russell: Fixed Income Indices

Source: London Stock Exchange Group plc and its group undertakings (collectively, the “LSE Group”). © LSE Group 2020. FTSE Russell is a
trading name of certain of the LSE Group companies. “FTSE Russell®”, is a trade mark of the relevant LSE Group companies and is used by
any other LSE Group company under license. All rights in the FTSE Russell indexes or data vest in the relevant LSE Group company which owns
the index or the data. Neither LSE Group nor its licensors accept any liability for any errors or omissions in the indexes or data and no party may
rely on any indexes or data contained in this communication. No further distribution of data from the LSE Group is permitted without the relevant
LSE Group company’s express written consent. The LSE Group does not promote, sponsor or endorse the content of this communication.”
FTSE Russell: FTSE UK/FTSE ltalia

Source: London Stock Exchange Group plc and its group undertakings (collectively, the “LSE Group”). © LSE Group 2020. FTSE Russell is a
trading name of certain of the LSE Group companies. “FTSE®” is a trade mark(s) of the relevant LSE Group companies and is/are used by any
other LSE Group company under license. All rights in the FTSE Russell indexes or data vest in the relevant LSE Group company which owns the
index or the data. Neither LSE Group nor its licensors accept any liability for any errors or omissions in the indexes or data and no party may
rely on any indexes or data contained in this communication. No further distribution of data from the LSE Group is permitted without the relevant
LSE Group company’s express written consent. The LSE Group does not promote, sponsor or endorse the content of this communication.”
FTSE Russell: EPRA/NAREIT

Source: London Stock Exchange Group plc and its group undertakings, including FTSE International Limited (collectively, the “LSE Group”),
European Public Real Estate Association ("EPRA”), and the National Association of Real Estate Investments Trusts (“Nareit”) (and together the
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“Licensor Parties”). © LSE Group 2020. FTSE Russell is a trading name of certain LSE Group companies. “FTSE®” and “Russell®” are a trade
mark(s) of the relevant LSE Group companies and are used by any other LSE Group company under license. “Nareit®” is a trade mark of Nareit,
"EPRA®" is a trade mark of EPRA and all are used by the LSE Group under license. All rights in the [NAME OF INDEX OF PARENT INDEX, e.g.
FTSE EPRA/NAREIT Global] index(es) or data vest in the Licensor Parties. The Licensor Parties do not accept any liability for any errors or
omissions in the indexes or data and no party may rely on any indexes or data contained in this communication. No further distribution of data
from the LSE Group is permitted without the relevant LSE Group company’s express written consent. The Licensor Parties do not promote,
sponsor or endorse the content of this communication.

JPM Indices

Information has been obtained from sources believed to be reliable but J.P. Morgan does not warrant its completeness or accuracy. The Index
is used with permission. The Index may not be copied, used, or distributed without J.P. Morgan’s prior written approval. Copyright 2020, J.P.
Morgan Chase & Co. All rights reserved.

ICE Data Indices

Source ICE Data Indices, LLC (“ICE DATA”), is used with permission. ICE Data, its affiliates and their respective third party suppliers disclaim
any and all warranties and representations, express and/or implied, including any warranties of merchantability or fithess for a particular pur-
pose or use, including the indices, index data and any data included in, related to, or derived therefrom. neither ICE Data, its affiliates or their
respective third party providers shall not be subject to any damages or liability with respect to the adequacy, accuracy, timeliness or complete-
ness of the indices or the index data or any component thereof, and the indices and index data and all components thereof are provided on an
“as is” basis and your use is at your own risk. ICE Data, its affiliates and their respective third party suppliers do not sponsor, endorse, or
recommend Bank J. Safra Sarasin Ltd, or any of its products or services.

Bloomberg

Source: Bloomberg Index Services Limited. BLOOMBERG® is a trademark and service mark of Bloomberg Finance L.P. and its affiliates (collec-
tively “Bloomberg”). BARCLAYS® is a trademark and service mark of Barclays Bank Plc (collectively with its affiliates, “Barclays”), used under
license. Bloomberg or Bloomberg’s licensors, including Barclays, own all proprietary rights in the Bloomberg Barclays Indices. Neither Bloom-
berg nor Barclays approves or endorses this material, or guarantees the accuracy or completeness of any information herein, or makes any
warranty, express or implied, as to the results to be obtained therefrom and, to the maximum extent allowed by law, neither shall have any
liability or responsibility for injury or damages arising in connection therewith.

SMI

SIX Swiss Exchange AG (“SIX Swiss Exchange”) is the source of SMI Indices® and the data comprised therein. SIX Swiss Exchange has not
been involved in any way in the creation of any reported information and does not give any warranty and excludes any liability whatsoever
(whether in negligence or otherwise) — including without limitation for the accuracy, adequateness, correctness, completeness, timeliness, and
fitness for any purpose — with respect to any reported information or in relation to any errors, omissions or interruptions in the SMI Indices® or
its data. Any dissemination or further distribution of any such information pertaining to SIX Swiss Exchange is prohibited.

Distribution Information

Unless stated otherwise this document is distributed by Bank J. Safra Sarasin Ltd (Switzerland).

The Bahamas: This publication is circulated to private clients of Bank J. Safra Sarasin (Bahamas) Ltd, and is not intended for circulation to
nationals or citizens of The Bahamas or a person deemed ‘resident’ in The Bahamas for the purposes of exchange control by the Central Bank
of The Bahamas.

Dubai International Financial Centre (DIFC): This material is intended to be distributed by Bank J. Safra Sarasin Asset Management (Middle
East) Ltd [“BJSSAM”] in DIFC to professional clients as defined by the Dubai Financial Services Authority (DFSA). BJSSAM is duly authorised
and regulated by DFSA. If you do not understand the contents of this document, you should consult an authorised financial adviser. This material
may also include Funds which are not subject to any form of regulation or approval by the Dubai Financial Services Authority (“DFSA”). The
DFSA has no responsibility for reviewing or verifying any Issuing Document or other documents in connection with these Funds. Accordingly,
the DFSA has not approved the Issuing Document or any other associated documents nor taken any steps to verify the information set out in
the Issuing Document, and has no responsibility for it. The Units to which the Issuing Document relates may be illiquid and/or subject to re-
strictions on their resale. Prospective purchasers should conduct their own due diligence on the Units.

Germany: This publication/information is being distributed in Germany by J. Safra Sarasin (Deutschland) GmbH, Kirchnerstrae 6-8, 60311
Frankfurt am Main, for information purposes only and does not lodge claim to completeness of product characteristics. Insofar as information
on investment funds is contained in this publication, any product documents, are available on request free of charge from J. Safra Sarasin
(Deutschland) GmbH, KirchnerstrafRe 6-8, 60311 Frankfurt am Main in English and German language.To the extent that indicative investment
options or portfolio structures are included, the following applies: The indicative investment options or portfolio structures presented in these
documents and the underlying model calculations are based on the information and data provided to us in the context of the asset advisory
discussion, and we have not checked them for accuracy or completeness. The indicative investment option/portfolio structure described here
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is thus intended as a guide and does not make any claim to comprehensive suitability but aims to inform you about the general possibilities
that an investment entails. In order to provide you with a final investment recommendation that is tailored to your specific situation, we need
further information, in particular on your investment goals, risk tolerance, experience and knowledge of financial services and products and
your financial situation. This publication is intended to be distributed by J. Safra Sarasin (Deutschland) GmbH, Kirchnerstrafie 6-8, 60311
Frankfurt am Main to clients domiciled or having their registered office in Germany and is directed exclusively at institutional clients who intend
to conclude investment business exclusively as entrepreneurs for commercial purposes. This clientele is limited to credit and financial services
institutions, capital management companies and insurance companies, provided that they have the necessary permission for the business
operation and are subject to supervision, as well as medium and large corporations within the meaning of the German Commercial Code (sec-
tion 267 (2) and (3) HGB).

Gibraltar: This marketing document is distributed from Gibraltar by Bank J. Safra Sarasin (Gibraltar) Ltd, First Floor Neptune House, Marina Bay,
Gibraltar to its clients and prospects. Bank J. Safra Sarasin (Gibraltar) Ltd whose Registered Office is 57 /63 Line Wall Road, Gibraltar offers
wealth and investment management products and services to its clients and prospects. Incorporated in Gibraltar with registration number
82334. Bank J. Safra Sarasin (Gibraltar) Ltd is authorised and regulated by the Gibraltar Financial Services Commission. Telephone calls may
be recorded. Your personal data will be handled in accordance with our Data and Privacy Statement. Where this publication is provided to you
by Bank J. Safra Sarasin (Gibraltar) Limited: This document is approved as a marketing communication for the purposes of the Financial Ser-
vices Act 2019; Nothing in this document is intended to exclude or restrict any liability that we owe to you under the regulatory system that
applies to us, and in the event of conflict, any contrary indication is overridden; You are reminded to read all relevant documentation before
making any investment, including risk warnings, and to seek any specialist financial or tax advice that you need; You are not permitted to pass
this document on to others, apart from your professional advisers. If you have received it in error please return or destroy it.

Hong Kong: This document is disseminated by Bank J. Safra Sarasin Ltd., Hong Kong Branch in Hong Kong. Bank J. Safra Sarasin Ltd, Hong
Kong Branch is a licensed bank under the Hong Kong Banking Ordinance (Cap. 155 of the laws of Hong Kong) and a registered institution under
the Securities and Futures Ordinance (cap. 571 of the laws of Hong Kong).

Luxemburg: This publication is distributed in Luxembourg by Banque J. Safra Sarasin (Luxembourg) SA (the “Luxembourg Bank”), having its
registered office at 17-21, Boulevard Joseph II, L-1840 Luxembourg, and being subject to the supervision of the Commission de Surveillance
du Secteur financier — CSSF. The Luxembourg Bank merely agrees to make this document available to its clients in Luxembourg and is not the
author of this document. This document shall not be construed as a personal recommendation as regards the financial instruments or products
or the investment strategies mentioned therein, nor shall it be construed as and does not constitute an invitation to enter into a portfolio
management agreement with the Luxembourg Bank or an offer to subscribe for or purchase any of the products or instruments mentioned
therein. The information provided in this document is not intended to provide a basis on which to make an investment decision. Nothing in this
document constitutes an investment, legal, accounting or tax advice or a representation that any investment or strategy is suitable or appro-
priate for individual circumstances. Each client shall make its own appraisal. The liability of the Luxembourg Bank may not be engaged with
regards to any investment, divestment or retention decision taken by the client on the basis of the information contained in the present docu-
ment. The client shall bear all risks of losses potentially incurred as a result of such decision. In particular, neither the Luxembourg Bank nor
their shareholders or employees shall be liable for the opinions, estimations and strategies contained in this document.

Monaco: In Monaco this document is distributed by Banque J.Safra Sarasin (Monaco) SA, a bank registered in “Principauté de Monaco” and
regulated by the French Autorité de Controle Prudentiel et de Résolution (ACPR) and Monegasque Government and Commission de Contrdle
des Activités Financiéres («<CCAF»).

Panama: This publication is distributed, based solely on public information openly available to the general public, by J. Safra Sarasin Asset
Management S.A., Panama, regulated by the Securities Commission of Panama.

Qatar Financial Centre (QFC): This material is intended to be distributed by Bank J. Safra Sarasin (QFC) LLC, Qatar [“BJSSQ”] from QFC to
Business Customers as defined by the Qatar Financial Centre Regulatory Authority (QFCRA) Rules. Bank J. Safra Sarasin (QFC) LLC is authorised
by QFCRA. This material may also include collective investment scheme/s (Fund/s) that are not registered in the QFC or regulated by the
Regulatory Authority. Any issuing document / prospectus for the Fund, and any related documents, have not been reviewed or approved by the
Regulatory Authority. Investors in the Fund may not have the same access to information about the Fund that they would have to information
of a fund registered in the QFC; and recourse against the Fund, and those involved with it, may be limited or difficult and may have to be pursued
in a jurisdiction outside the QFC.

Singapore: This document is disseminated by Bank J. Safra Sarasin Ltd., Singapore Branch in Singapore. Bank J. Safra Sarasin, Singapore
Branch is an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110), a wholesale bank licensed under the Singapore
Banking Act (Cap. 19) and regulated by the Monetary Authority of Singapore.

Bank J. Safra Sarasin Ltd © Copyright Bank J. Safra Sarasin Ltd. All rights reserved.
Alfred-Escher-Strasse 50
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