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Biodiversity: TNFD releases recommended disclosure
metrics

On March 28, the Taskforce on Nature-Related Financial Disclosures (TNFD)
released its fourth beta framework to help improve nature-related information
in corporate and investor reporting. This latest release, for the first time,
proposes specific nature-related metrics for disclosure in order to establish
reporting on biodiversity dependencies and potential impacts on nature from
business activities, increase transparency related to risks and opportunities,
and provide more granular detail for additional metrics that may apply to
specific industries and types of ecosystems with high potential impacts. In this
report we break down changes to the overall framework and the new metric
disclosure recommendations, discuss data availability and potential implications for
corporate reporting, and highlight takeaways on how this development may
influence the regulatory environment and investing in Biodiversity moving forward.

We believe that while recommended metrics mark a turning point for corporate
and investor transparency around biodiversity, they remain a first step. We
think investors may increasingly adopt the TNFD’s framework after the final
version is released in September this year, which could lead to greater pressure
on companies to enhance biodiversity-related reporting starting in 2024. In
addition, we may see countries that participated in COP 15 looking to the
TNFD to help implement Target 15 of the Global Biodiversity Framework on
corporate disclosure of nature-related risks and impacts. Where companies
have exposure to biodiversity-related risks, we expect increased disclosures
will likely have implications for ESG flows, cost of capital and brand reputation
in the next few years.
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PM'’s Summary

Net nature positive refers
to strategies and activities
where humans positively
impact nature and allow for
an increase in biodiversity
headed towards full
recovery of thriving nature
(to levels before
human-inflicted
destruction).

4 April 2023

The Taskforce on Nature-Related Financial Disclosures — a non-governmental
organization supported by government and philanthropic funding — was
announced in July 2020 to improve information on evolving nature-related risks
through a comprehensive reporting framework and to ultimately encourage a shift
in global financial flows towards nature-positive outcomes, following the lead of the
Taskforce on Climate-Related Financial Disclosures (TCFD). The recommendations of the
TCFD have become the market- and regulatorpreferred framework for assessing and
disclosing climate-related financial risks, addressing Governance, Strategy, Risk
Management, and Metrics & Targets.

This fourth draft version of the framework for nature-related financial disclosures,
released on March 28, proposes specific nature-related metrics for disclosure in
order to establish reporting on biodiversity dependencies and potential impacts on
nature from business activities, increase transparency related to risks and opportunities,
and provide more granular detail for four industries and biomes with high potential
impacts, releasing metric-level detail for the Agriculture and Food sector and Tropical
Forest biome as a first example. The beta framework is open for public commentary
until June 1, 2023, at which point next steps include incorporating feedback into the
existing framework, expanding sector and biome-specific guidance, developing case
studies and use cases to assist implementation efforts and considering guidance on
transition plans for nature-positive goals and targets before the final framework is
published in September 2023.

We believe that while metric-level recommendations from the TNFD mark a
turning point for corporate and investor transparency around biodiversity, they
remain a first step. The Global Biodiversity Framework (GBF), agreed upon at the COP
15 conference on Biodiversity, established a set of global targets to conserve nature.
The TNFD's recommended disclosures address some (but not all) of these goals, and
additional work is required to establish baseline levels and performance required on
these metrics in order to make positive contributions to nature. In order to understand
how performance against these metrics impacts global performance towards both the
Global Biodiversity Framework and works towards net nature positivity, each of the
GBF's targets requires in depth analysis on where we stand today, what sectors and
regions contribute most to damage and/or have the most potential for positive impact,
and what performance thresholds on individual metrics need to be met at a
company-level in order to reach the global targets.

Voluntary reporting in line with the TNFD can begin later this year after the final
version of the framework is released (expected September 2023). We think
investors may increasingly adopt the TNFD’s framework, which could lead to
greater pressure on companies to enhance biodiversity reporting starting in 2024.
Climate-focused investors are already engaging corporates to request disclosures
aligned to the Taskforce on Climate-related Financial Disclosures (TCFD), which we see
reflected in corporate adoption rates of climate reporting. The CAGR between 2016 and


https://framework.tnfd.global/framework-and-guidance/draft-recommended-disclosures/disclosure-metrics-annexes/
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2021 for companies mentioning TCFD in annual reports and company filings was 133%
(Exhibit 1). While TCFD reporting took around five years to become widely adopted, we
expect the timeline for nature-related disclosures could be accelerated, given
sustainability infrastructure already in place.

Regulatory support for the TCFD reporting framework also continues to accelerate, with
G7 nations agreeing to introduce climate reporting mandates in line with the TCFD, the
UK mandating climate reporting in line with TCFD recommendations, and the US
proposing TCFD-aligned mandatory reporting for corporates in March of last year. We
expect the SEC to prioritize moving forward on this climate reporting proposal this year,
though they face potentially high hurdles. While the TNFD’s framework is not included
in regulations and legislation today, we expect the path forward could follow a similar
trend to the TCFD. Biodiversity disclosure mandates are recommended for large and
transnational companies and financial institutions as part of the Global Biodiversity
Framework’s Target 15 (Exhibit 10), which upon publication of country-level national
action plans for biodiversity could expand the impact of the framework and ultimately of
investment implications.

Where companies have exposure to biodiversity-related risks, we expect increased
disclosures will likely have implications for ESG flows, cost of capital and brand
reputation in the next few years.

Exhibit 1: Corporate adoption of TCFD and SASB matches mounting
demand for investor-relevant ESG information

Number of unique companies mentioning SASB, TCFD, GRI in annual
reports and company filings within the S&P 1200
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Source: Bloomberg , Data compiled by Goldman Sachs Global Investment Research

TNFD Nature-Related Disclosure Recommendations

4 April 2023

The TNFD'’s beta framework seeks to assess risk against the same four pillars as
the TCFD: (1) Governance; (2) Strategy; (3) Risk Management; and (4) Metrics
and Targets. The fourth beta was released last week for public commentary until
June 1, 2023. Draft disclosure recommendations are outlined under each of the four
pillars, with qualitative descriptions recommended under Governance, Strategy and
Risk Management.


https://www.legislation.gov.uk/uksi/2022/31/made
https://publishing.gs.com/content/research/en/reports/2022/03/22/bbc51322-ea0b-4933-8a87-4672e708ac2e.html
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The TNFD, in addition to its four-pillared approach to disclosures, has released a
Nature Risk Assessment framework, LEAP, to help companies understand and
respond to nature-related risks and opportunities. This assessment process can
support the disclosure recommendations and help inform decisions and strategies
under the four pillars. The LEAP approach is defined as follows:

® Locate your interface with nature;

m  Evaluate your dependencies and impacts;

m  Assess your risks and opportunities; and

B Prepare to respond to nature-related risks and opportunities and report.
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Exhibit 2: TNFD draft disclosure recommendations and accompanying LEAP approach for corporates and financial institutions to assess
nature-related risks and opportunities

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

related dependencies, impacts, risks and opportunities.
a) (i) Describe processes for identifying and assessing nature-related

a) Describe board's oversight of nature-related dependencies, impacts,

risks & opportunities. dependencies, impacts, risks and opportunities in direct operations .
b) Describe management's role in assessing and managing nature- a) (ii) Describe approach to identify nature-related dependencies, impacts, risks &
related dependencies, impacts, risks and opportunities opportunities in value chain and financed activities/assets.

b) Describe processes for managing nature-related dependencies, impacts, risks
and opportunities, and actions taken as a result.

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

d) Describe how stakeholders are engaged by organization in assessment of and
response to nature-related dependencies, impacts, risks & opportunities.

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 and manage 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' effects on businesses, b) Disclose metrics used to assess and manage dependencies and
strategy, and financial planning. impacts on nature.

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

d) Disclose locations where there are assets/activities in value chain
and/or financed., in priority areas.

LEAP: for nature-related risks and

opportunities assessment

e ] e | Aees | e |

Business footprint: Where are direct  |D of relevant environmental assets and Risk and Opportunity ID: What are Strategy & resource allocation: What
assets and operations and related ecosystem services: What environmental corresponding risks & opportunities 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 or impact at each
priority location?

Nature interface: With which biomes Existing risks mitigation & management:
and ecosystems do activities interface? What existing risk mitigation and risk &
What is integrity and importance of opportunity mgmt approaches are already Performance measurement: How will
ecosystems at each location? ID of dependencies and impacts: What being applied? company set targets and define / measure
nature-related dependencies and impacts Rroviess
Priority location identification: At exist at each priority location?
which locations are ecosystems Additional risks mitigation &
assessed as high integrity, rapidly management: What additional risk
declining integrity, high biodiversity Dependency analysis: What is the size mitigation and risk & opportunity mgmt Reporting: What will company disclose in
importance, areas of water stress or and scale of dependencies on nature in actions should be considered? line with TNFD disclosure
areas with potential for significant each priority location? recommendations?
dependencies/impacts?
Materiality assessment: Which risks and
opportunities are material & should be . .
Sector identification: What sectors, Impact analysis: What is size and scale disclosed in line with TNFD disclosure Bresentation; When.'e aod ol
business units, value chains or asset  of nature impacts in each priority location? recommendations? company present their nature-related

: A i ?
classes are interfacing with nature at disclosures?

priority locations?

Source: TNFD

Nature-related disclosures are in early days relative to Metrics and Targets related
to climate change with likely years of fine-tuning in the search for consensus. In
earlier versions, the Metrics and Targets pillar asked companies to decide which metrics
the organization uses to assess material nature-related risks and opportunities and the
thought process behind those decisions, without guidance to help understand what
metrics are material to businesses and to accomplishing nature-related goals. Further
guidance on the Metrics and Targets pillar was published last week, providing for the
first time, a mapping of core biodiversity-related metrics that the TNFD views as being
likely material to all businesses.

4 April 2023 5
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In this latest version, a few notable changes have been made to the main
framework. A 'scoping phase’ is now included with updated guidance on how to
identify initial areas of focus and initial scope for assessment, by identifying the type of
organization, entry points, and type of analysis through guiding questions. These
questions help determine the nature of the organization, primary functional units,
products, activities and assets, location of direct operation and supply chains,
understanding sectors and biomes covered through the value chain, and determining
whether analysis should be by product, process, input, business unit or site.
Understanding scope feeds into the Locate and Evaluate aspects of the LEAP
framework.

Exhibit 3: Non-exhaustive list of changes made in beta 4 release of TNFD
TNFD proposal as of March 2023 compared to November 2022

Additions Removals
Risk & Impact Management Risk & Impact Management
A) Description of the process for identifying and assessing nature-related REMOVED: Describing the approach to locate sources of
dependencies, impacts, risks and opportunities now separated by direct inputs used to create value that may generate nature-
operations and upstream / downstream value chain related dependencies, impacts, risks and opportunities

B) Guidance broadened to include actions taken in light of risk
management process

Metrics & Targets Metrics & Targets
/A) Guidance broadened to include indicators and metrics at an individual REMOVED: Describing how targets on nature and climate
risk and opportunity level are aligned, contribute to each other, and any trade-offs

B) Guidance expanded to list categories of metrics to be disclosed,
against historical baselines, reference industry averages, etc.

C) Guidance expanded to include types of targets an organization might
set, a request for methodology used to set a target, performance against
targets, and how these align with global goals for nature

Strategy Strateqy
C) Guidance broadened to include an increased rate of change of nature-
related risks; additional recommendation to report resources available to
adapt strategy to address future risks and opportunities

Information on processes for identifying risks and
opportunities has been moved to Risk & Impact Mgmt

D) New priority locations added: high integrity ecosystems; areas of rapid
decline in ecosystem integrity; areas with potential significant REMOVED: B) List of areas for consideration
dependencies and/or impacts

Governance Governance

B) Additional request to disclose how organization assigns nature-related
responsibilities to management, in addition to ‘whether'

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

The current draft release of the TNFD's framework is open for market consultation, with
this being the last draft version before the final version is completed. The final release
of the framework is expected in September 2023. We expect some companies to
begin preliminary exploration of the TNFD framework this year, and we will likely
see companies discuss their engagement with the framework this year. Full
voluntary reporting against the framework and including the specific metrics
outlined below will likely follow beginning next year with potential for mandated
reporting in the years following.
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Breaking Down Core and Supplementary Disclosure Metrics in TNFD

The latest TNFD beta framework released 10 core metrics for corporate disclosures
that can help indicate alignment with the Global Biodiversity Framework and
demonstrate impacts against the drivers of nature change: Land/Sea Use Change;
Climate Change; Direct Exploitation; Pollution; and Invasive/Alien Species. The
TNFD recommends that organizations report against all 10 of these global core
indicators or provide explanations as to why they have not reported. Of these core
indicators, one is related to climate change, two are related to land or sea use change,
four are related to pollution, and three are related to resource exploitation. These
metrics were established using seven design features:

1. Distinguishing between assessment metrics and disclosure metrics

Distinguishing between cross-sector metrics and sector- and biome-specific metrics
Creating core disclosure metrics to help comparability within and across sectors
Including both positive and negative impacts on nature

Aligning with the LEAP approach

S T A

Including a review mechanism to ensure adjustments can be made as knowledge
and tools evolve

7. Aligning to global and national policy priorities, standards and target-setting
frameworks, including the Global Biodiversity Framework, ISSB and GRI's standards
under development, the European Sustainability Reporting Standards (ESRS), and
the Science Based Targets Network.

The 10 core metrics identified are not all available from ESG data providers or reported
by companies today. We believe four of the core indicators have data available today:
GHG emissions (81% disclosure in the MSCI ACWI), total extent of land, freshwater
and/or ocean-use change (2% disclosure), total amount of hazardous waste generated
(49% disclosure), and total non-GHG air pollutants (38% disclosure). An additional three
have data available today that partially meets the criteria included in the TNFD but is
either missing scope or location specificity: pollutants released to soil, wastewater
discharged and concentrations of pollutants in wastewater, water withdrawal from areas
of water stress. Other metrics include land use change in priority ecosystems, quantity
of high-risk natural commodities sourced from the environment and quantity of
commodities sourced from priority ecosystems are currently unavailable from third party
ESG data providers, and are generally not disclosed or reported by companies
guantitatively. WWe would expect an uptick in voluntary reporting on these metrics
beginning in the 2024 reporting cycle covering FY23. While the TNFD has not entered
regulatory or legislative drafts, we may see additional engagement between regulatory
requirements and TNFD when countries begin submitting national action plans to the
Global Biodiversity Framework.'

T While the agreement to create national action plans from parties of the Convention on Biological Diversity
do not have a deadline yet, 25 action plans have been submitted in the last four years.

4 April 2023 7
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Exhibit 4: 10 Core Indicators for Nature Exposure for all companies

Driver of Nature

Connection to

Disclosure Rate,

replenishment

and/or freshwater

previous year

Risks Discussed Y/N

Resource use &

Quantity and share of natural commodities sourced from priority ecosystems split

Change Indicator Metric GBF targets Metric Available Today MSCI ACWI
Climate Change GHG emissions Scope 1, 2 and 3 GHG emissions Target 7 I Total scope 1 & 2 emissions 80.6% :
Land, freshwater, ~ Total extent of land, freshwater, and/or ~ Extent of change, in sq km, by type of ecosystem and business activity (absolute  Targets 1, 2, 1 . o 1

- Land disturbed 2.0%

ocean-use change  ocean-use change and change from previous year) h 1 1
Land, freshwater, Land, freshwater, ocean-use change in  Extent of change, in sq km, by type of ecosystem and business activity, for Targets 1, 2, 1 B B 1
ocean-use change prioritized ecosystems prioritised ecosystems 5,11 1 1
Pollution & pollution  Total pollutants released to soil split by Total pollutants released to soil split by type, in tonnes Targets 7, 11 |  Driling Waste aﬁd/or 8.3% 1
removal type 1 Hazardous Spills 1
Pollution & pollution Volume of .wastewaler dlscharge.d, Volume of water discharged (total, freshwater, other), in cubic metres, and 1 Volume of wastewater o, 1
concentrations of key pollutants in N . : Targets 7, 11 | 2.7% 1

removal " concentrations of key pollutants in the wastewater discharged by type treated
wastewater discharged 1 1
Pollution & pollution  Total amount of hazardous waste Total amount of hazardous waste generated by type, in tonnes Targets 7, 11 1 Hazardous waste 48.7% 1
removal generated 1 1
Pollution & pollution Total non-GHG air pollutants To_tal non-GHG air pqllutants by type, |nc|ud|ng; particulate r_natter, nitrogen Targets 7, 11 | voc andlor SQX and NOx 37.8% 1

removal oxides, volatile organic compounds, sulphur oxides, ammonia 1 emissions 1

Resourlce use & Water withdrawal and consumption from Total water withdrawal and consumption from areas of water stress, in cubic Target 11 I Total water withdrawal 69.7% 1

replenishment areas of water stress metres 1 1
R Quantity of high-risk natural Quantity of high-risk natural commodities sourced from land, ocean or freshwater 1 Commodity Sourcing ESG 1
commodities sourced from land, ocean split into types, by tonnes, and proportion of total, along with change from Targets 5, 11 | 1 9 3.5% 1

1 1

1 1

1 1

replenishment

Quantity of natural commodities sourced
from priority ecosystems

into types, in tonnes, proportion of total, and change from previous year

Targets 5, 11

|
Global Biodiversity Framework targets are provided in more detail in the Appendix
Source: TNFD, Bloomberg, Refinitiv Eikon, Goldman Sachs Global Investment Research
4 April 2023 8
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The TNFD is also considering adding an 11th core metric which would address plastic production and
consumption and is seeking feedback from stakeholders on whether this metric should be included in the
list of core indicators and what exactly it should recommend disclosing. This draft proposal is open for
feedback between now and June 1, 2023.

Outside of the core indicators, the TNFD proposes 14 “additional disclosure
metrics” that would address dependencies and impacts on nature which should
be disclosed only in relevant sectors and/or biomes. Compared to the core metrics,
these have fewer indicators that are currently reported by companies and available data
points to consume. Of the 14, only one has a direct comparable metric (total water
withdrawal (70% disclosure in the MSCI ACWI)) while five others have metrics available
today that cover parts of the metric while either missing a quantitative aspect or a key
part of the metric (Biodiversity policies and materials sourcing policies are missing
quantitative measurement of sustainably managed ecosystems; Land with protected
conservation status does not separate out voluntary conservation; sustainable
packaging addresses part of consumption and production but misses all other use
cases; and Noise reduction products do not address light pollution).

Exhibit 7: 14 Additional Dependencies & Impact Metrics

Does metric measure Connection to

Driver of Nature Change

Land, freshwater, ocean-use
change

Land, freshwater, ocean-use
change

Pollution & pollution removal
Pollution & pollution removal

Resource use & replenishment

Resource use & replenishment

Resource use & replenishment
Resource use & replenishment

Resource use & replenishment

Invasive Species

Invasive Species

Other: Ecosystem condition and
extent

Other: Ecosystem services

Other: Ecosystem services

positive or negative impacts Metric GBF targets (GS Metric Available Today
| dependencies?

Disclosure Rate,
MSCI ACWI

Extent of land, freshwater and/or ocean-use change that is sustainable
Positive managed by ecosystem type and business activity (proportion of total, 1,2,3,5,10, 11
change from previous year)

Biodiversity Policy 39.0%

Extent of land, freshwater and/or ocean voluntarily conserved or restored by Land Owned, Leased or

Quantitative measurement of change to ecosystem condition and extent in

1

1

T
Positive . 1,2,3,5,10,12 1 Managed with Protected 0.29%
ecosystem type (absolute, change from previous year) | Conservation Status

1
Positive Volume of pollutants removed from land, atmosphere, ocean and freshwater 7 1 -

1
Negative Volume of plastic produced and/or consumed 7 | Sustainable Packaging 36.3%
. : : 1
Negative ;’;):; water withdrawal and consumption (absolute, change from previous 1 | Water Withdrawal 69.7%
Extent of area that the organization controls and/or manages used for the :
Negative production of natural commodities (split into types, change from previous 1,2,5,10, 11 1
year) i
Positive Qua_nmy_of high-risk commodities sourced under a management or 1,2,5,10,12 | Materials Sourcing Policy 52.9%
certification programme I
Positive Volume of water loss mitigated and produced 1" 1
- - - - - 1
Negative Quantity of wild species extracted from natural habitats for commercial 4.5.6,9 1
purposes 1
Number and extent of non-purposefully introduced species, varieties or 1
Negative strains in areas owned, operated, used or financed in priority areas 5,6 1 -
(absolute, present/absence or number removed, change year on year) :
Negative Light and noise pollution 4,6 :Noise Reduction Products? 6.48%
i 1
Negative priority locations the organization depends or impacts on 1.2,4,57,11 1
Negative For gc_osystem services impacted, measurement on the change in the 1,2,4.57.12 1

provision of the service 1

Negative For ecosystem services depended on, measurement on the change in the 1,2,4.57.13 :

provision of the service

Global Biodiversity Framework targets are provided in more detail in the Appendix

Source: TNFD, Bloomberg, Refinitiv Eikon, Goldman Sachs Global Investment Research

4 April 2023
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All of these metrics that are available today have a wide variety of disclosure
metrics, but we can see from the below that, of the five drivers of nature change,
the climate change driver has the highest disclosure, while land, freshwater and
ocean-use change and invasive species have extremely low corporate reporting
levels today.

Exhibit 8: Emissions and water withdrawal have high disclosure
rates, while land disturbed, land conserved, wastewater treated, and
commodity sourcing disclosures are rare

Disclosure rates for metrics GS SUSTAIN has identified as aligned with
TNFD recommended metrics for disclosures, across both core and
additional metrics, MSCI ACWI

Total scope 1 & 2 emissions  INI—
Biodiversity Policy | N
Land disturbed i

Land with Protected Conservation Status

Hazardous waste
VOC and/or SOx and NOx emissions
Sustainable Packaging
Drilling Waste and/or Hazardous Spills
Volume of wastewater treated

Water Withdrawal [N

Materials Sourcing Policy [IIIEIEGEGEEE
Commodity Sourcing ESG Risks Discussed.. ll
Noise Reduction Products? [l
0% 10% 20% 30% 40% 50% 60% 70% 80%

Source: Bloomberg, Refinitiv Eikon, Goldman Sachs Global Investment Research

Putting Biodiversity Metrics into Context

While these indicators by the TNFD mark a turning point for corporate and
investor transparency around biodiversity impacts (and dependencies), they
remain a first step. Global limits and associated metric thresholds aligned to global
limits remain without global proposals. Investors and companies are now working with a
set of 23 global targets from the Global Biodiversity Framework agreed upon at COP 15
towards which they can potentially contribute and 24 potential metrics from the TNFD
that each relate to some combination of GBF's targets. In our view, neither of these
tools provides a singular or succinct indicator to track whether a company is “on track”
towards being net nature positive (like emissions targets required to be “on track” to
meet net zero decarbonization goals). Further work is needed to assess what
constitutes positive performance on these metrics and how different metrics work
together to impact nature. In order to understand how performance against these
metrics impacts global performance towards both the Global Biodiversity Framework
and work towards net nature positivity, each of the GBF's targets requires in-depth
analysis on where we stand today, what sectors and regions contribute most to damage
and/or have the most potential for positive impact, and what performance thresholds on
individual metrics need to be met at a company-level in order to reach the global targets.

The TNFD has initiated work on sectors and regions that contribute most to damage and
have potential for positive impact, based on their assessment by offering additional

4 April 2023 10
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sector-specific metrics for the agriculture sector and biome-specific metrics for sectors
and biomes with the most significant dependencies and impacts on nature, in their
view. This includes four sectors (Financial Institutions, Mining & Metals, Agriculture &
Food, and Energy (including Oil & Gas and Electric Utilities)) and four biomes (Tropical
forests, Rivers and streams, Intensive land use systems, and Marine shelf) in the
current version, along with extended disclosure metric recommendations for the
agriculture and food sector, and organizations operating in or interfacing with tropical
rainforests as examples. These are accessible using the dashboard filtering function that
filters cross-sector LEAP guidance and any additional relevant guidance.

The TNFD has also created aTools Catalogue which outlines third-party resources
that can help organizations apply different phases of the LEAP framework. These
include, but are not limited to:

B Science-Based Targets for Nature

m  Global Forest Watch

m  |BAT

m Trase

B natcap Map

m  Quantis Accounting for Natural Climate Solutions
m  GloBio

B LIFE Impact Index

m Global Biodiversity Score

Next Steps

The Taskforce on Nature-Related Financial Disclosures provides priorities for
additions and changes to be made for the final publication in September 2023.
These include:

1. Further development of sector- and biome-specific guidance, including core sector
disclosure indicators and metrics (already underway for Aquaculture, Chemicals and
Pharmaceuticals, Forestry, Infrastructure and Real Estate; and Textiles and Apparel),
which will be released as they are developed by the Taskforce;

Incorporating feedback on the beta framework, including nearly 200 pilot tests;
Developing case studies and use cases for interpretation and application assistance;
Refining the beta framework based on audit and assurance considerations;

Further developing scenarios guidance and toolkit to include financial institutions;

Considering guidance on transition plans for nature positive goals and targets; and

S L S R

Developing guidance on links between climate and nature.

Adjustments will also be made based on feedback received from the feedback survey,
feedback focus groups, and formal comment letters received before June 1, 2023. This
will inform the final framework released in September, 2023.


https://framework.tnfd.global/tools-platforms/
https://sciencebasedtargets.org/about-us/sbtn
https://www.globalforestwatch.org/
https://www.ibat-alliance.org/?locale=en
https://www.trase.earth/
https://natcapresearch.com/
https://quantis.com/who-we-guide/our-impact/sustainability-initiatives/natural-climate-solutions/
https://www.globio.info/
https://institutolife.org/o-que-fazemos/desenvolvimento-de-metodologias/como-funciona-a-metodologia-life/?lang=en
https://www.cdc-biodiversite.fr/le-global-biodiversity-score/
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GS SUSTAIN - How we can help

Exhibit 9: How GS SUSTAIN can help: Data tools, themes, trends and ideas
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Source: Goldman Sachs Global Investment Research
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Appendix

Exhibit 10: 23 Targets outlined in the Global Biodiversity Framework, agreed upon at COP 15 on Biodiversity in December 2022

1 Ensure that all areas are under participatory integrated biodiversity inclusive spatial planning and/or effective management processes to bring the loss of areas of high biodiversity importance,
including ecosystems of high ecological integrity, close to zero by 2030, while respecting the rights of indigenous peoples and local communities.

2 Ensure that by 2030 at least 30% of areas of degraded terrestrial, inland water, and coastal and marine ecosystems are under effective restoration, in order to enhance biodiversity and ecosystem
functions and services, ecological integrity and connectivity.

3 Ensure and enable that by 2030 at least 30% of terrestnal and marine areas, especially areas of particular importance for biodiversity, are effectively conserved and managed through systems of
protected areas and other effective area-based conservation measures.

4 Ensure urgent management actions, to halt human induced extinction of known threatened species and for the recovery and conservation of species, in particular threatened species, to significantly
reduce extinction risk, as well as to maintain and restore the genetic diversity within and between populations of native, wild and domesticated species.

Ensure that the use, harvesting and trade of wild species is sustainable, safe and legal, preventing overexploitation, minimizing impacts on non-target species and ecosystems, and reducing the risk of
pathogen spill-over, while respecting and protecting customary sustainable use by indigenous peoples and local communities.

6 Eliminate, minimize, reduce and or mitigate the impacts of invasive alien species on biodiversity and ecosystem services by identifying and managing pathways of the introduction, reducing the rates of
introduction and establishment by at least 50 percent, by 2030, and eradicating or controlling invasive alien species especially in priority sites.

8 Minimize the impact of climate change and ocean acidification on biodiversity and increase its resilience through mitigation, adaptation, and disaster risk reduction actions, while minimizing negative
and fostering positive impacts of climate action on biodiversity.

9 Ensure that the management and use of wild species are sustainable, thereby providing social, economic and environmental benefits for people, especially those in vulnerable situations and those
most dependent on biodiversity

10 Ensure that areas under agriculture, aquaculture, fisheries and forestry are managed sustainably, conserving and restoring biodiversity and maintaining nature’s contributions to people,including
ecosystem functions and services.

Restore, maintain and enhance nature’s contributions to people, including ecosystem functions and services, such as regulation of air, water and climate,soil health, pollination and reduction of
disease risk, as well as protection from natural hazards and disasters, through nature-based solutions and ecosystem-based approaches

12 Significantly increase the area and quality and connectivity of, access to, and benefits from green and blue spaces in urban and densely populated areas sustainably, by mainstreaming the
conservation and sustainable use of biodiversity, and ensure biodiversity-inclusive urban planning

13 Take effective legal, policy, administrative and capacity-building measures at all levels to ensure the fair and equitable sharing of benefits that arise from the utilization of genetic resources and from
digital sequence information on genetic resources, as well as traditional knowledge associated with genetic resources.

14 Ensure the full integration of biodiversity and its multiple values into policies,regulations, planning and development processes, poverty eradication strategies,strategic environmental assessments,
environmental impact assessments and, as appropriate, national accounting, within and across all levels of government and across all sectors

Take legal, administrative or policy measures to encourage and enable business,and ensure large companies and financial institutions:
(a) Regularly monitor, assess, and transparently disclose their risks,dependencies and impacts on biodiversity;

(b) Provide information needed to consumers to promote sustainable consumption patterns;

(c) Report on compliance with access and benefit-sharing regulations and measures, as applicable;

16 Ensure people are encouraged and enabled to make sustainable consumption choices and by 2030, reduce the global footprint of consumption in an equitable manner, halve global food waste,
reduce overconsumption and substantially reduce waste generation.

17 Establish, strengthen capacity for, and implement in all countries in biosafety measures as set out in Article 8(g) of the Convention on Biological Diversity and measures for the handling of
biotechnology and distribution of its benefits as set out in Article 19 of the Convention.

“and progressively ini , public and private resources to implement national biodiversity strategies and action plans, by
19 2030 mobilizing at least US $200 billion per year, including by increasing biodiversity related international financial resources from developed countries to developing countries to at least US$ 20 billion
per year by 2025, and to at least US$ 30 billion per year by 2030; among other strategies to mobilize capital.

20 Strengthen capacity-building and development, access to and transfer of technology, and promote development of and access to innovation and scientific cooperation, to meet the needs for effective
implementation, particularly in developing countries, fostering joint technology development and joint scientific research programmes.

21 Ensure that the best available data, information and knowledge are accessmle to decision makers, practitioners and the public to guide effective and equitable governance, integrated and participatory
management of biodiversity, and to strengthen communi i ducation, momto search and knowledge management

22 Ensure the full, equitable, inclusive, effective and gender-responsive representatlon and pamC|pat|on in decision-making, and access to justice and information related to biodiversity by indigenous
peoples and local communities,respecting their cultures and their rights

23 Ensure gender equality in the implementation of the framework through a gender-responsive approach where all women and girls have equal opportunity and capacity to contribute to the three
objectives of the Convention

Source: Convention on Biological Diversity
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Exhibit 11: The GS SUSTAIN ESG Toolkit
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A growing number of metrics from our toolkit are available via Marquee Data Services. Metrics not available via Marquee are made available upon request.

Source: Goldman Sachs Global Investment Research
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Disclosure Appendix

Reg AC

We, Madeline Meyer, Evan Tylenda, CFA, Brian Singer, CFA, Derek R. Bingham, Brendan Corbett, Emma Jones, Rachit Aggarwal, Enrico Chinello, Ph.D.,
Keebum Kim and Grace Chen, hereby certify that all of the views expressed in this report accurately reflect our personal views about the subject
company or companies and its or their securities. We also certify that no part of our compensation was, is or will be, directly or indirectly, related to the
specific recommendations or views expressed in this report.

Unless otherwise stated, the individuals listed on the cover page of this report are analysts in Goldman Sachs' Global Investment Research division.

GS Factor Profile

The Goldman Sachs Factor Profile provides investment context for a stock by comparing key attributes to the market (i.e. our coverage universe) and its
sector peers. The four key attributes depicted are: Growth, Financial Returns, Multiple (e.g. valuation) and Integrated (a composite of Growth, Financial
Returns and Multiple). Growth, Financial Returns and Multiple are calculated by using normalized ranks for specific metrics for each stock. The
normalized ranks for the metrics are then averaged and converted into percentiles for the relevant attribute. The precise calculation of each metric may
vary depending on the fiscal year, industry and region, but the standard approach is as follows:

Growth is based on a stock's forward-looking sales growth, EBITDA growth and EPS growth (for financial stocks, only EPS and sales growth), with a
higher percentile indicating a higher growth company. Financial Returns is based on a stock’s forward-looking ROE, ROCE and CROCI (for financial
stocks, only ROE), with a higher percentile indicating a company with higher financial returns. Multiple is based on a stock’s forward-looking P/E, P/B,
price/dividend (P/D), EV/EBITDA, EV/FCF and EV/Debt Adjusted Cash Flow (DACF) (for financial stocks, only P/E, P/B and P/D), with a higher percentile
indicating a stock trading at a higher multiple. The Integrated percentile is calculated as the average of the Growth percentile, Financial Returns
percentile and (100% - Multiple percentile).

Financial Returns and Multiple use the Goldman Sachs analyst forecasts at the fiscal yearend at least three quarters in the future. Growth uses inputs
for the fiscal year at least seven quarters in the future compared with the year at least three quarters in the future (on a pershare basis for all metrics).

For a more detailed description of how we calculate the GS Factor Profile, please contact your GS representative.

M&A Rank

Across our global coverage, we examine stocks using an M&A framework, considering both qualitative factors and quantitative factors (which may vary
across sectors and regions) to incorporate the potential that certain companies could be acquired. We then assign a M&A rank as a means of scoring
companies under our rated coverage from 1 to 3, with 1 representing high (30%-50%) probability of the company becoming an acquisition target, 2
representing medium (15%-30%) probability and 3 representing low (0%-15%) probability. For companies ranked 1 or 2, in line with our standard
departmental guidelines we incorporate an M&A component into our target price. M&A rank of 3 is considered immaterial and therefore does not
factor into our price target, and may or may not be discussed in research.

Quantum
Quantum is Goldman Sachs' proprietary database providing access to detailed financial statement histories, forecasts and ratios. It can be used for
in-depth analysis of a single company, or to make comparisons between companies in different sectors and markets.

Disclosures

Regulatory disclosures

Disclosures required by United States laws and regulations

See company-specific regulatory disclosures above for any of the following disclosures required as to companies referred to in this report: manager or
co-manager in a pending transaction; 1% or other ownership; compensation for certain services; types of client relationships; managed/co-managed
public offerings in prior periods; directorships; for equity securities, market making and/or specialist role. Goldman Sachs trades or may trade as a
principal in debt securities (or in related derivatives) of issuers discussed in this report.

The following are additional required disclosures: Ownership and material conflicts of interest: Goldman Sachs policy prohibits its analysts,
professionals reporting to analysts and members of their households from owning securities of any company in the analyst's area of coverage.
Analyst compensation: Analysts are paid in part based on the profitability of Goldman Sachs, which includes investment banking revenues. Analyst
as officer or director: Goldman Sachs policy generally prohibits its analysts, persons reporting to analysts or members of their households from
serving as an officer, director or advisor of any company in the analyst's area of coverage. Non-U.S. Analysts: Non-U.S. analysts may not be
associated persons of Goldman Sachs & Co. LLC and therefore may not be subject to FINRA Rule 2241 or FINRA Rule 2242 restrictions on
communications with subject company, public appearances and trading securities held by the analysts.

Distribution of ratings: See the distribution of ratings disclosure above. Price chart: See the price chart, with changes of ratings and price targets in
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 Global Investment Research 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. Where 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 Type Il Financial Instruments Firms Association, The
Investment Trusts Association, Japan, and Japan Investment Advisers 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

Goldman Sachs Global Investment Research 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 Mobiliarios 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. Horéario 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.

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 and the Republic of Ireland; GSI - Succursale de Paris (Paris branch) which is 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 vardepappersmarknaden)
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 GSI 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 Espana (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.
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