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Biodiversity: Next steps post COP 15

The Biodiversity Conference of Parties (COP 15), which took place from Madeline Meyer
+44(20)7774-4593 |

December 7-19, 2022, saw 188 governments coordinate on nature conservation madeline.r.meyer@gs.com
Goldman Sachs International

to create a new Global Biodiversity Framework (GBF). This framework seeks to Evan Tylenda, CFA

accelerate the pace and scope of land and marine area conservation, +44(20)7774-1153 |

evan.tylenda@gs.com

restoration of degraded ecosystems, reductions in harmful-to-nature subsidies, = Goldman Sachs International

i i i i Brian Singer, CFA
conservation financing, and corporate transparency. We think the GBF and 21319003980 | by singer@gs.com
other work initiated at COP 15 may emerge as a key catalyst for increased Goldman Sachs & Co. LLC
engagement on and investment in biodiversity, including new regulations and 955%%5&%?“

i H H H derek.bingham@gs.com
increased transparency requirements for large companies over time. COP 15 e oo ¢

yielded a number of new commitments from the parties of the Convention on
Biological Diversity’, though additional discussions and country-level action
plans will be needed to achieve a ‘Paris Agreement equivalent’ for biodiversity,

Brendan Corbett
+1(415)249-7440 |
brendan.corbett@gs.com
Goldman Sachs & Co. LLC

. . Emma Jones

In our view. +61(2)9320-1041 | emma.jones@gs.com
Goldman Sachs Australia Pty Ltd

In this report we identify eight targets included in the final agreement from Rachit Aggarwal

COP 15 that we think could have the most impact driving the global ;Lﬁ!iggjg‘r@i?égmm

. . . . Goldman Sachs India SPL
conversation around nature restoration and conservation moving forward.

. . . . . Keebum Kim
These targets will likely drive new regulations, increase transparency requirements +852-2978-6686 | keebum.kim@gs.com

i i L. . i Goldman Sachs (Asia) L.L.C.
for large companies and establish priority topics to help cut through the noise.
Enrico Chinello, Ph.D.
L. . L . . ] +1(212)357-3398 |
We see beneficiaries among stocks that provide Biodiversity solutions and risk enrico.chinello@gs.com

. . . . Goldman Sachs & Co. LLC
management, with our investment framework for the theme outlined in 6 th
race en

Biodiversity: Assessing the Financial Links to Natural Capital. Thisincludes +44(20)7774-5119 | grace.j.chen@gs.com
o ) i o ) Goldman Sachs International
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' Every country in the world is a party to the Convention, except Holy See and the United States of
America. The USA and the Vatican had representatives attending COP 15 despite not being parties to the
Convention.
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Eight Key Takeaways from COP 15

Currently, 17% of land and
10% of marine areas are
protected, according to the
Convention on Biological
Diversity.

12 January 2023

COP 15 resulted in the new Kunming-Montreal Global Biodiversity Framework
with four overarching long-term goals and 23 ambitious nature-related targets for
2030, agreed upon by the 188 countries present at the conference. The framework

responds to the Global Assessment Report of Biodiversity and Ecosystem Services

from IPBES, along with other scientific documents that provide evidence of

unprecedented rates of deteriorating biodiversity globally. Key targets and takeaways

include:

1.

Protecting 30% of both land and coastal/marine areas by 2030, perhaps the most
high-profile target to come out of the conference. This is widely discussed as the
30-by-30 goal. Indigenous lands will count towards this goal, with a stated goal
of the framework to support indigenous peoples’ contributions to nature and
their ‘rights, knowledge, innovations, worldviews, values and practices’ when
implementing the GBF.

Channelling US $200 billion per year toward conservation initiatives from both
public and private sources, targeting $20 billion per year by 2025 for wealthy
countries to provide to developing nations for conservation efforts and $30 billion per
year by 2030. The $200 billion would work towards reducing but would not close the
existing conservation financing gap of US $600-800 billion per year, according to the
Paulson Institute. This could be a source of continued pressure by developing
countries to raise these funding numbers, as demonstrated by the objection to the
final agreement at COP 15 by the Democratic Republic of Congo. (Exhibit 1)

Restoring 30% of degraded terrestrial and aquatic ecosystems over the next decade,
and reducing the destruction and loss of areas of high biodiversity importance
to ‘close to zero’ by 2030.

Identifying subsidies harmful to biodiversity by 2025 and working to get rid of or
reform those identified. The final agreement committed to reducing subsidies that
deplete nature by US $500 billion per year by 2030 and increasing incentives for
nature restoration and conservation (no amount specified). (Exhibit 2)

Cutting global food waste in half and reducing both overconsumption and waste
generation by 2030 (no numbers specified). This emphasizes the relationship
between biodiversity and movement towards a circular economy, though further
work will be required on establishing baseline levels and subsequent quantitative
targets. (Exhibit 3)

The framework acknowledged the disclosure and data gap in regard to biodiversity,
stating that large companies should have disclosure requirements of
information relevant to operational impacts, risks and dependencies on
biodiversity and should commit to restoring nature. This could increase focus on the
Taskforce on Nature-Related Financial Disclosures (TNFD) and their reporting
recommendations and framework for companies and investors. Many companies
with biodiversity dependencies and impacts have started reporting under a variety of
sustainability reporting frameworks, but we expect material disclosures on


https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
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A multilateral benefit
sharing system for digital
sequence information (DSI)
on genetic resources will
permit international flow of
sequence information in
exchange for monetary
benefits from an
international fund
supporting predominantly
developing countries.
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biodiversity and nature-related issues to increase in occurrence and sophistication
moving forward. (Exhibit 4)

7. Parties agreed to establish a funding mechanism for digital genetic information
from nature, which has historically been extracted from a number of developing

nations without payment. The change would mean countries would receive payment
for their resources that go on to be used for drugs, vaccines, food products, etc. This
is a significant change that could impact sectors highly dependent on natural capital.
Further work is required to develop and operationalize the mechanism, to be
finalized at COP 16.

8. All of these goals will be implemented through national action plans on
biodiversity, which will be set and reviewed in a similar format currently used for
greenhouse gas emissions. There is currently no deadline for countries to
submit their respective national action plans, so we expect details on

party-level transparency to be a continued point of discussion until timelines
are established. \\Ne expect the completed biodiversity strategies and action plans
to further push forward legislation targeting biodiversity protection from the 196
parties of the Convention. (Exhibit 5)

Targets were also established to reduce both invasive species and threats from
pesticides and hazardous chemicals by at least half, though neither of these goals
specified baseline levels or how to measure progress. In addition to the Global
Biodiversity Framework, progress was made on other fronts throughout COP 15,
including establishing the Global Biodiversity Framework Fund (GBF Fund) to support
and scale up financing for implementation of the GBF (to be finalized at COP 16), the
Make it Mandatory campaign, in which 330+ businesses and financial institutions with
combined revenues of over US $1.5 trillion call on world leaders to require mandatory
disclosures of impacts and dependencies on nature by 2030, and the Finance for
Biodiversity pledge, which now has 126 signatories representing over US $20 trillion in
assets under management.
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Biodiversity in Charts: Global Biodiversity Framework targets
Exhibit 1: Global biodiversity conservation funding needs are high: Exhibit 2: Business for Nature sees nearly $2 tn invested in
nearly $1 trillion per year activities connected to biodiversity loss
Biodiversity funding needs, inclusive of existing spending ($124-143 bn) Annual environmentally harmful subsidies estimates, 2021
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Source: Paulson Institute Source: Earth Track, OECD, IEA, UN Food and Agriculture Organization, World Bank

Exhibit 3: Food makes up a huge portion of global waste, and each Exhibit 4: Incorporating SASB Standards into ESG reporting has
source requires different solutions to minimise disposal in landfills exploded for sectors with outsized ecological impacts

Global waste production by type, with food waste breakdown Number of companies reporting under SASB standards, by industry
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Source: World Bank, ReFed, Goldman Sachs Global Investment Research Source: SASB, Data compiled by Goldman Sachs Global Investment Research

Exhibit 5: Government discussions around biodiversity policies and
regulations have taken off since the 1970s

Number of countries that have, are developing or are discussing national
policies that require, encourage, suggest or enable biodiversity offsets
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"

Source: Global Inventory of Biodiversity Offset Policies
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COP 15: The Biodiversity Paris Agreement Equivalent?

COP 15 aimed to match the impact of the Paris Agreement, with stakeholder
buy-in on global limits for biodiversity loss and targets for protection and
restoration. We believe additional discussions and country-level action plans will
be needed to achieve the a ‘Paris Agreement equivalent’ for biodiversity, as unlike
COP 21 in Paris, no deadlines have been set for countries to submit national
actions plans for biodiversity. However, as with the Circular Economy, we expect a
pickup in public and private biodiversity investments to help achieve
decarbonization goals.

The Paris Agreement, penned in 2015 at the COP 21 climate conference, committed to
limit the rise in the global average temperature to well-below 2°C above preindustrial
levels, in pursuit of 1.5°C, requiring net zero emissions be achieved by 2050 or sooner.
On the back of the initial agreement, countries were asked to establish “nationally
determined contributions” by 2020 and strengthen efforts in the years ahead, with
check-ins every five years to assess collective progress. Similar national action plans
were agreed upon for biodiversity, but a key element remains missing: a deadline.

The Paris Agreement kicked off a chain reaction of country-level commitments,
regulations, corporate commitments, ESG fund flows and stakeholder focus on climate
change. COP 15 on Biodiversity could spur similar increased attention to biodiversity and
nature conservation for a variety of stakeholders, leading slowly but surely to increased
company-level biodiversity commitments, investor engagement on the topic, and focus
on identifying leading solutions over the next few years.

Exhibit 6: The Paris Agreement from COP 21 kicked off country and company commitments to decarbonize, leading to a jump in investment
in the green transition; we believe last month’s COP 15 on Biodiversity will be a catalyst to kickstart over time greater corporate and
investor focus towards solutions to biodiversity challenges
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Source: SBTi, Bloomberg, Goldman Sachs Global Investment Research
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The speed of progress and adoption of nature-positive commitments will depend
on countries’ ability to adopt and interpret the GBF into local legislation. The
targets to maintain, restore and enhance the integrity and connectivity of ecosystems
are a starting point, but the document holds no legislative power over the parties to the
Conference. National action plans must be equally or more ambitious than the GBF in
order to stay on track for the longerterm overarching goal to live in harmony with nature.
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Data, definitions and measurement of biodiversity

12 January 2023

The Global Biodiversity Framework sets a number of targets related to
biodiversity, but further work is required on agreed-upon global limits, and metrics
to measure the impact of the targets on these global limits. Right now, the GBF
includes a target for large and transnational businesses and financial institutions to
monitor, assess and disclose risks, dependencies and impacts on biodiversity, provide
information to consumers in order to promote sustainable consumption, and to report
on compliance with access and benefit-sharing regulations, where applicable. The
framework does not dive into greater detail on materiality assessments or specific
metrics, but it does offer information on elements of biodiversity that are important
enough to have individual targets, including land area and connectivity, extinction
risk, invasive species, pollution risks, sustainable management of agriculture,
aquaculture and forestry, genetic resources, harmful vs. helpful subsidies, etc.
Many of these targets will require a unique set of measurement tools, data and
disclosures. This could lead, ultimately, to corporates and investors coalescing around a
targeted set of metrics that can be applied across ecosystems to ensure sufficient and
transparent disclosures on material elements of biodiversity.

We see TNFD becoming an early framework with high levels of engagement and
adoption by a wide variety of stakeholders that could play a meaningful role in
defining common standards for biodiversity measurement and reporting. TNFD's
third beta framework (Exhibit 7) seeks to assess risk against four pillars: (1) Governance;
(2) Strategy; (3) Risk Management; and (4) Metrics and Targets. The third release
expands the Metrics and Targets pillar and adds additional Risk & Impact Management
disclosures on sources of inputs and how stakeholders are engaged in assessments
and responses. Further guidance on the Metrics and Targets pillar, including guidance on
how to frame impact (land use, overexploitation of resources, pollution prevention,
climate change, invasive species) and dependencies, is expected. The final release of
the framework is set for September 2023, which companies can begin using to
report on both qualitative, process-oriented disclosures, and any final quantitative
metrics included in the final framework.
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Exhibit 7: TNFD revised draft disclosure recommendations and revised risk and opportunity assessment approach

Disclose governance around nature-related dependencies, impacts, fDisclose how organization identifies, assesses and manages nature-
risks & opportunities. related dependencies, impacts, risks and opportunities.

a) Describe board's oversight of nature-related dependencies, impacts, a) Describe processes for identifying and assessing nature-related
risks & opportunities. dependencies, impacts, risks and opportunities.
b) Describe management's role in assessing and managing nature- b) Describe the organization's processes for managing nature-related
related dependencies, impacts, risks and opportunities dependencies, impacts, risks and opportunities.

c) Describe how identifying, assessing, and managing nature-related risks are
integrated into overall risk management .

d) Describe approach to locate sources of inputs used to create value that may
generate nature-related dependencies, impacts, risks & opportunities.

e) Describe how stakeholders are engaged in organization's assessment and
response to nature-related dependencies, impacts, risks & opportunites.

Strategy Metrics and Targets
Disclose actual and potential impacts of nature-related risks and Disclose the metrics and targets used to assess and manage relevant
nature-related dependencies, impacts, risks & opportunities.

opportunities on business, strategy and financial planning.

a) Describe nature-related dependencies, impacts, risks and a) Disclose metrics used to assess nature-related risks and
opportunities identified over the short, medium, and long term. opportunities in line with strategy and risk management process.

b) Describe nature-related risks and opportunities' impacts on businesses, b) Disclose metrics used to assess and manage direct, upstream and
strategy, and financial planning. downstream dependencies and impacts on nature.

c) Describe the resilience of the organization's strategy , taking into c) Describe the targets used to manage nature-related risks and opportunities and
consideration different scenarios. performance against targets.

d) Describe interactions with low integrity ecosystems, high d) Desctibe how targets on nature and climate are aligned and contribute to each
importance ecosystems or areas of water stress. other, and any trade-offs.

LEAP: for nature-related risks and

Business footprint: Where are direct  ID of relevant environmental assets and Risk and Opportunity ID: What are Strateqgy & resource allocation: What
assets and operations and related ecosystem services: What environmental corresponding risks & opportunties for strategy and resource allocation decisions
value chain? assets and ecosystem services does business? should be made as a result of analysis?
company depend on at each priority
location?

Existing risks mitigation & management:

Nature interface; With which biomes What existing risk mitigation and risk &

and eco§y§tems_ do actiyities interface? . . opportunity mgmt approaches are already Performance measurement: How will

What is integrity and importance of ID of dependencies and impacts: What being applied? company set targets and define / measure

ecosystems at each location? nature-related dependencies and impacts progress?

exist at each priority location?

Priority location identification: At Additional risks mitigation &

which locations are ecosystems management: \What additional risk

assessed as low integrity, high Dependency analysis: What is the size mitigation and risk & opportunity mgmt Reporting: What will company disclose in
biodiversity importance or areas of and scale of dependencies on nature in actions should be considered? line with TNFD disclosure

water stress? each priority location? recommendations?

Materiality assessment: Which risks and

Sector identification: What sectors, opportunities are material & should be P tation: Wh ah "
business units, value chains or asset Impact analysis: What is size and scale disclosed in line with TNFD disclosure —resentation: “helre ar: OWIV\;' d
classes are interfacing with nature at  of nature impacts in each priority location? recommendations? R PSS U W L

- ; disclosures?
priority locations?

Source: TNFD, Data compiled by Goldman Sachs Global Investment Research

12 January 2023 7



Goldman Sachs GS SUSTAIN

Implications of COP 15 for companies and investments

We see two key pillars through which investors can approach investment in
biodiversity: 1) Solutions business models, and 2) Risk Management. While we
believe both pillars will receive increased attention on the back of COP 15, we
think risk management will continue to drive short term focus for governments,
corporate and investors, with revenue beneficiaries and solutions business models
to subsequently follow. For more information on this framework for investing in
biodiversity, see Biodiversity: Assessing the Financial Links to Natural Capital.

We expand our set of best practices for biodiversity risk management to include

elements of the GBF, including (though not limited to) disclosures on the following:

®m  Physical footprint of operations, inclusive of supply chain;

m Detailed information on supply chain traceability and transparency;

® [nformation on proximity to and engagement with key biodiversity areas, inclusive of
supply chain;

B Funding or investment in conservation and/or restoration initiatives;

m Policy detailing approach to restoration and regeneration of land for company and
suppliers, if relevant;

m  \Waste footprint of operations along with waste footprint information through supply
chain;
m Use of pesticides and/or hazardous chemicals and accompanying policies for

responsible use from company and suppliers;

®m Reliance on digital genetic information from nature and information on any payment
for these resources;

® Biodiversity assessments audited by third-party organization with associated action
plans;

B “No net loss” and/or “net nature positive” biodiversity commitments with clear
timelines, metrics and intermediary goals;

B  Avoiding land conversion from natural ecosystems in operations and supply chain;

B Following all relevant regulation that aims to protect biodiversity, species and
ecosystems.

Right now, most companies do not report on the majority of these metrics or policies,
and many third party data providers do not aggregate data these metrics for use by
investors and other stakeholders. We think as corporate reporting on biodiversity
increases in volume and sophistication, data will become increasingly usable for
stakeholders to determine leaders, improvers and laggards.

12 January 2023 8
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We think regulatory and investor focus will likely focus on risk management in the
short-term, and investor engagement on biodiversity could expand to
opportunities and revenue beneficiaries over the medium and long-term. \Within
revenue beneficiaries of increased focus on biodiversity, we have identified three critical
components of biodiversity conservation, remediation and restoration business activities
to lead to net nature positive outcomes through regenerative land and water
management:

1) Biodiversity consulting and remediation businesses - rehabilitation of
contaminated ecosystems damaged from company operations, or services to help
organizations analyze biodiversity risks, impacts and opportunities, build strategies to
minimize risks and restore existing damage, and carry out action plans to maximize
natural capital alongside business operations.

2) Land and ocean ownership and management - sustainable forestry and other land
/ ocean management that supports a variety of species, protects natural habitats, and
maintains carbon sinks through regeneration, replanting, and other sustainable
management strategies; sustainable seafood production that prioritizes marine
ecosystems and maintains health levels of biodiversity.

3) Substitution business models - replacement of extractive business models to new
structures that require fewer natural raw materials or reduce land use footprint
throughout the entire value chain.

1) Solutions Business Biodiversity
Models

2) Risk Management

[

Mosaic @
L]

Biodiversity Consulting &
Remediation
+ Rehabilitate and restore contaminated

ecosystems from company operations
« Provide services for biodiversity mgmt
« Evaluate and analyze biodiversity data Positive © « Exposure to projects with ecological impacts

\

)

)

AR !

o . Reputational risk: GMOs, ;nimal welfare,
Net Nature environmental controversies, etc.

« Conservation and biodiversity regulations

[

° Materials Sourcing |

°
Land Owners J/
 Forest & land management $0.7-$0.9 o per p \[ Supply Ghiains
+ Water management & sustainable year needed e \[ Air Quality

[

« Circular economy ——
« Vertical farming, non-meat protein [ Water Use & Contamination

)

4 J

o ]/ ° \( Deforestation |
Substittion Waste Footprint |
)

Source: Paulson Institute, Goldman Sachs Global Investment Research
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prior periods, above, or, if electronic format or if with respect to multiple companies which are the subject of this report, on the Goldman Sachs
website at https://www.gs.com/research/hedge.html.
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Additional disclosures required under the laws and regulations of jurisdictions other than the United States

The following disclosures are those required by the jurisdiction indicated, except to the extent already made above pursuant to United States laws and
regulations. Australia: Goldman Sachs Australia Pty Ltd and its affiliates are not authorised deposit-taking institutions (as that term is defined in the
Banking Act 1959 (Cth)) in Australia and do not provide banking services, nor carry on a banking business, in Australia. This research, and any access to
it, is intended only for “wholesale clients” within the meaning of the Australian Corporations Act, unless otherwise agreed by Goldman Sachs. In
producing research reports, members of the Global Investment Research Division of Goldman Sachs Australia may attend site visits and other
meetings hosted by the companies and other entities which are the subject of its research reports. In some instances the costs of such site visits or
meetings may be met in part or in whole by the issuers concerned if Goldman Sachs Australia considers it is appropriate and reasonable in the specific
circumstances relating to the site visit or meeting. To the extent that the contents of this document contains any financial product advice, it is general
advice only and has been prepared by Goldman Sachs without taking into account a client’s objectives, financial situation or needs. A client should,
before acting on any such advice, consider the appropriateness of the advice having regard to the client's own objectives, financial situation and needs.
A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests and a copy of Goldman Sachs' Australian Sell-Side Research
Independence Policy Statement are available at: https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Brazil: Disclosure
information in relation to CVM Resolution n. 20 is available at https://www.gs.com/worldwide/brazil/area/gir/index.html. WWhere applicable, the
Brazil-registered analyst primarily responsible for the content of this research report, as defined in Article 20 of CVM Resolution n. 20, is the first author
named at the beginning of this report, unless indicated otherwise at the end of the text. Canada: This information is being provided to you for
information purposes only and is not, and under no circumstances should be construed as, an advertisement, offering or solicitation by Goldman Sachs
& Co. LLC for purchasers of securities in Canada to trade in any Canadian security. Goldman Sachs & Co. LLC is not registered as a dealer in any
jurisdiction in Canada under applicable Canadian securities laws and generally is not permitted to trade in Canadian securities and may be prohibited
from selling certain securities and products in certain jurisdictions in Canada. If you wish to trade in any Canadian securities or other products in
Canada please contact Goldman Sachs Canada Inc., an affiliate of The Goldman Sachs Group Inc., or another registered Canadian dealer. Hong Kong:
Further information on the securities of covered companies referred to in this research may be obtained on request from Goldman Sachs (Asia) L.L.C.
India: Further information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (India) Securities
Private Limited, Research Analyst - SEBI Registration Number INHO00001493, 951-A, Rational House, Appasaheb Marathe Marg, Prabhadevi, Mumbai
400 025, India, Corporate Identity Number U74140MH2006FTC160634, Phone +91 22 6616 9000, Fax +91 22 6616 9001. Goldman Sachs may
beneficially own 1% or more of the securities (as such term is defined in clause 2 (h) the Indian Securities Contracts (Regulation) Act, 1956) of the
subject company or companies referred to in this research report. Japan: See below. Korea: This research, and any access to it, is intended only for
“professional investors” within the meaning of the Financial Services and Capital Markets Act, unless otherwise agreed by Goldman Sachs. Further
information on the subject company or companies referred to in this research may be obtained from Goldman Sachs (Asia) L.L.C., Seoul Branch. New
Zealand: Goldman Sachs New Zealand Limited and its affiliates are neither “registered banks” nor “deposit takers"” (as defined in the Reserve Bank of
New Zealand Act 1989) in New Zealand. This research, and any access to it, is intended for “wholesale clients” (as defined in the Financial Advisers Act
2008) unless otherwise agreed by Goldman Sachs. A copy of certain Goldman Sachs Australia and New Zealand disclosure of interests is available at:
https://www.goldmansachs.com/disclosures/australia-new-zealand/index.html. Russia: Research reports distributed in the Russian Federation are not
advertising as defined in the Russian legislation, but are information and analysis not having product promotion as their main purpose and do not
provide appraisal within the meaning of the Russian legislation on appraisal activity. Research reports do not constitute a personalized investment
recommendation as defined in Russian laws and regulations, are not addressed to a specific client, and are prepared without analyzing the financial
circumstances, investment profiles or risk profiles of clients. Goldman Sachs assumes no responsibility for any investment decisions that may be taken
by a client or any other person based on this research report. Singapore: Goldman Sachs (Singapore) Pte. (Company Number: 198602165W), which is
regulated by the Monetary Authority of Singapore, accepts legal responsibility for this research, and should be contacted with respect to any matters
arising from, or in connection with, this research. Taiwan: This material is for reference only and must not be reprinted without permission. Investors
should carefully consider their own investment risk. Investment results are the responsibility of the individual investor. United Kingdom: Persons who
would be categorized as retail clients in the United Kingdom, as such term is defined in the rules of the Financial Conduct Authority, should read this
research in conjunction with prior Goldman Sachs research on the covered companies referred to herein and should refer to the risk warnings that have
been sent to them by Goldman Sachs International. A copy of these risks warnings, and a glossary of certain financial terms used in this report, are
available from Goldman Sachs International on request.

European Union and United Kingdom: Disclosure information in relation to Article 6 (2) of the European Commission Delegated Regulation (EU)
(2016/958) supplementing Regulation (EU) No 596/2014 of the European Parliament and of the Council (including as that Delegated Regulation is
implemented into United Kingdom domestic law and regulation following the United Kingdom's departure from the European Union and the European
Economic Area) with regard to regulatory technical standards for the technical arrangements for objective presentation of investment
recommendations or other information recommending or suggesting an investment strategy and for disclosure of particular interests or indications of
conflicts of interest is available at https://www.gs.com/disclosures/europeanpolicy.html which states the European Policy for Managing Conflicts of
Interest in Connection with Investment Research.

Japan: Goldman Sachs Japan Co., Ltd. is a Financial Instrument Dealer registered with the Kanto Financial Bureau under registration number Kinsho
69, and a member of Japan Securities Dealers Association, Financial Futures Association of Japan and Type Il Financial Instruments Firms Association.
Sales and purchase of equities are subject to commission pre-determined with clients plus consumption tax. See company-specific disclosures as to
any applicable disclosures required by Japanese stock exchanges, the Japanese Securities Dealers Association or the Japanese Securities Finance
Company.

Ratings, coverage universe and related definitions

Buy (B), Neutral (N), Sell (S) Analysts recommend stocks as Buys or Sells for inclusion on various regional Investment Lists. Being assigned a Buy or
Sell on an Investment List is determined by a stock’s total return potential relative to its coverage universe. Any stock not assigned as a Buy or a Sell on
an Investment List with an active rating (i.e., a stock that is not Rating Suspended, Not Rated, Coverage Suspended or Not Covered), is deemed
Neutral. Each region manages Regional Conviction lists, which are selected from Buy rated stocks on the respective region’s Investment lists and
represent investment recommendations focused on the size of the total return potential and/or the likelihood of the realization of the return across their
respective areas of coverage. The addition or removal of stocks from such Conviction lists are managed by the Investment Review Committee or other
designated committee in each respective region and do not represent a change in the analysts’ investment rating for such stocks.

Total return potential represents the upside or downside differential between the current share price and the price target, including all paid or
anticipated dividends, expected during the time horizon associated with the price target. Price targets are required for all covered stocks. The total
return potential, price target and associated time horizon are stated in each report adding or reiterating an Investment List membership.

Coverage Universe: A list of all stocks in each coverage universe is available by primary analyst, stock and coverage universe at
https://www.gs.com/research/hedge.html.

Not Rated (NR). The investment rating, target price and earnings estimates (where relevant) have been suspended pursuant to Goldman Sachs policy
when Goldman Sachs is acting in an advisory capacity in a merger or in a strategic transaction involving this company, when there are legal, regulatory
or policy constraints due to Goldman Sachs' involvement in a transaction, and in certain other circumstances. Rating Suspended (RS). Goldman
Sachs Research has suspended the investment rating and price target for this stock, because there is not a sufficient fundamental basis for
determining an investment rating or target price. The previous investment rating and target price, if any, are no longer in effect for this stock and should
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not be relied upon. Coverage Suspended (CS). Goldman Sachs has suspended coverage of this company. Not Covered (NC). Goldman Sachs does
not cover this company. Not Available or Not Applicable (NA). The information is not available for display or is not applicable. Not Meaningful
(NM). The information is not meaningful and is therefore excluded.

Global product; distributing entities

The Global Investment Research Division of Goldman Sachs produces and distributes research products for clients of Goldman Sachs on a global basis.
Analysts based in Goldman Sachs offices around the world produce research on industries and companies, and research on macroeconomics,
currencies, commodities and portfolio strategy. This research is disseminated in Australia by Goldman Sachs Australia Pty Ltd (ABN 21 006 797 897); in
Brazil by Goldman Sachs do Brasil Corretora de Titulos e Valores Mobilidrios S.A.; Public Communication Channel Goldman Sachs Brazil: 0800 727 5764
and / or contatogoldmanbrasil@gs.com. Available Weekdays (except holidays), from 9am to 6pm. Canal de Comunicagdo com o Publico Goldman Sachs
Brasil: 0800 727 5764 e/ou contatogoldmanbrasil@gs.com. Horério de funcionamento: segunda-feira a sexta-feira (exceto feriados), das 9h as 18h; in
Canada by Goldman Sachs & Co. LLC; in Hong Kong by Goldman Sachs (Asia) L.L.C.; in India by Goldman Sachs (India) Securities Private Ltd.; in Japan
by Goldman Sachs Japan Co., Ltd.; in the Republic of Korea by Goldman Sachs (Asia) L.L.C., Seoul Branch; in New Zealand by Goldman Sachs New
Zealand Limited; in Russia by OO0 Goldman Sachs; in Singapore by Goldman Sachs (Singapore) Pte. (Company Number: 198602165W); and in the
United States of America by Goldman Sachs & Co. LLC. Goldman Sachs International has approved this research in connection with its distribution in
the United Kingdom.

Effective from the date of the United Kingdom's departure from the European Union and the European Economic Area (" Brexit Day"”) the following
information with respect to distributing entities will apply:

Goldman Sachs International (“GSI"), authorised by the Prudential Regulation Authority (“PRA") and regulated by the Financial Conduct Authority
("FCA") and the PRA, has approved this research in connection with its distribution in the United Kingdom.

European Economic Area: GSI, authorised by the PRA and regulated by the FCA and the PRA, disseminates research in the following jurisdictions
within the European Economic Area: the Grand Duchy of Luxembourg, Italy, the Kingdom of Belgium, the Kingdom of Denmark, the Kingdom of
Norway, the Republic of Finland, the Republic of Cyprus and the Republic of Ireland; GS -Succursale de Paris (Paris branch) which, from Brexit Day, will
be authorised by the French Autorité de controle prudentiel et de resolution ("ACPR") and regulated by the Autorité de controle prudentiel et de
resolution and the Autorité des marches financiers ("AMF") disseminates research in France; GSI - Sucursal en Espana (Madrid branch) authorized in
Spain by the Comisién Nacional del Mercado de Valores disseminates research in the Kingdom of Spain; GSI - Sweden Bankfilial (Stockholm branch) is
authorized by the SFSA as a “third country branch” in accordance with Chapter 4, Section 4 of the Swedish Securities and Market Act (Sw. lag
(2007:528) om vérdepappersmarknaden) disseminates research in the Kingdom of Sweden; Goldman Sachs Bank Europe SE (“GSBE") is a credit
institution incorporated in Germany and, within the Single Supervisory Mechanism, subject to direct prudential supervision by the European Central
Bank and in other respects supervised by German Federal Financial Supervisory Authority (Bundesanstalt fir Finanzdienstleistungsaufsicht, BaFin) and
Deutsche Bundesbank and disseminates research in the Federal Republic of Germany and those jurisdictions within the European Economic Area
where GSl is not authorised to disseminate research and additionally, GSBE, Copenhagen Branch filial af GSBE, Tyskland, supervised by the Danish
Financial Authority disseminates research in the Kingdom of Denmark; GSBE - Sucursal en Espafa (Madrid branch) subject (to a limited extent) to local
supervision by the Bank of Spain disseminates research in the Kingdom of Spain; GSBE - Succursale Italia (Milan branch) to the relevant applicable
extent, subject to local supervision by the Bank of Italy (Banca d’ltalia) and the Italian Companies and Exchange Commission (Commissione Nazionale
per le Societa e la Borsa “"Consob”) disseminates research in Italy; GSBE - Succursale de Paris (Paris branch), supervised by the AMF and by the ACPR
disseminates research in France; and GSBE - Sweden Bankfilial (Stockholm branch), to a limited extent, subject to local supervision by the Swedish
Financial Supervisory Authority (Finansinpektionen) disseminates research in the Kingdom of Sweden.

General disclosures

This research is for our clients only. Other than disclosures relating to Goldman Sachs, this research is based on current public information that we
consider reliable, but we do not represent it is accurate or complete, and it should not be relied on as such. The information, opinions, estimates and
forecasts contained herein are as of the date hereof and are subject to change without prior notification. We seek to update our research as
appropriate, but various regulations may prevent us from doing so. Other than certain industry reports published on a periodic basis, the large majority
of reports are published at irregular intervals as appropriate in the analyst's judgment.

Goldman Sachs conducts a global full-service, integrated investment banking, investment management, and brokerage business. \We have investment
banking and other business relationships with a substantial percentage of the companies covered by our Global Investment Research Division.
Goldman Sachs & Co. LLC, the United States broker dealer, is a member of SIPC (https://www.sipc.org).

Our salespeople, traders, and other professionals may provide oral or written market commentary or trading strategies to our clients and principal
trading desks that reflect opinions that are contrary to the opinions expressed in this research. Our asset management area, principal trading desks and
investing businesses may make investment decisions that are inconsistent with the recommendations or views expressed in this research.

The analysts named in this report may have from time to time discussed with our clients, including Goldman Sachs salespersons and traders, or may
discuss in this report, trading strategies that reference catalysts or events that may have a nearterm impact on the market price of the equity securities
discussed in this report, which impact may be directionally counter to the analyst's published price target expectations for such stocks. Any such
trading strategies are distinct from and do not affect the analyst's fundamental equity rating for such stocks, which rating reflects a stock’s return
potential relative to its coverage universe as described herein.

We and our affiliates, officers, directors, and employees, excluding equity and credit analysts, will from time to time have long or short positions in, act
as principal in, and buy or sell, the securities or derivatives, if any, referred to in this research.

The views attributed to third party presenters at Goldman Sachs arranged conferences, including individuals from other parts of Goldman Sachs, do not
necessarily reflect those of Global Investment Research and are not an official view of Goldman Sachs.

Any third party referenced herein, including any salespeople, traders and other professionals or members of their household, may have positions in the
products mentioned that are inconsistent with the views expressed by analysts named in this report.

This research is not an offer to sell or the solicitation of an offer to buy any security in any jurisdiction where such an offer or solicitation would be
illegal. It does not constitute a personal recommendation or take into account the particular investment objectives, financial situations, or needs of
individual clients. Clients should consider whether any advice or recommendation in this research is suitable for their particular circumstances and, if
appropriate, seek professional advice, including tax advice. The price and value of investments referred to in this research and the income from them
may fluctuate. Past performance is not a guide to future performance, future returns are not guaranteed, and a loss of original capital may occur.
Fluctuations in exchange rates could have adverse effects on the value or price of, or income derived from, certain investments.

Certain transactions, including those involving futures, options, and other derivatives, give rise to substantial risk and are not suitable for all investors.
Investors should review current options and futures disclosure documents which are available from Goldman Sachs sales representatives or at
https://www.theocc.com/about/publications/characterrisks.jsp and
https://www.fiadocumentation.org/fia/regulatory-disclosures_1/fia-uniform-futures-and-options-on-futures-risk-disclosures-booklet-pdf-version-2018.
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Transaction costs may be significant in option strategies calling for multiple purchase and sales of options such as spreads. Supporting documentation
will be supplied upon request.

Differing Levels of Service provided by Global Investment Research: The level and types of services provided to you by the Global Investment
Research division of GS may vary as compared to that provided to internal and other external clients of GS, depending on various factors including your
individual preferences as to the frequency and manner of receiving communication, your risk profile and investment focus and perspective (e.g.,
marketwide, sector specific, long term, short term), the size and scope of your overall client relationship with GS, and legal and regulatory constraints.
As an example, certain clients may request to receive notifications when research on specific securities is published, and certain clients may request
that specific data underlying analysts’ fundamental analysis available on our internal client websites be delivered to them electronically through data
feeds or otherwise. No change to an analyst's fundamental research views (e.g., ratings, price targets, or material changes to earnings estimates for
equity securities), will be communicated to any client prior to inclusion of such information in a research report broadly disseminated through electronic
publication to our internal client websites or through other means, as necessary, to all clients who are entitled to receive such reports.

All research reports are disseminated and available to all clients simultaneously through electronic publication to our internal client websites. Not all
research content is redistributed to our clients or available to third-party aggregators, nor is Goldman Sachs responsible for the redistribution of our

research by third party aggregators. For research, models or other data related to one or more securities, markets or asset classes (including related
services) that may be available to you, please contact your GS representative or go to https://research.gs.com.

Disclosure information is also available at https://www.gs.com/research/hedge.html or from Research Compliance, 200 West Street, New York, NY
10282.

© 2023 Goldman Sachs.

No part of this material may be (i) copied, photocopied or duplicated in any form by any means or (ii) redistributed without the prior written
consent of The Goldman Sachs Group, Inc.
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