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Disclaimer

---------------------------------------------

This report has been created by the Inevitable Policy Response. This report represents the
Inevitable Policy Response’s own selection of applicable data. The Inevitable Policy Response is
solely responsible for, and this report represents, such scenario selection, all assumptions
underlying such selection, and all resulting findings, and conclusions and decisions.

The information contained in this report is meant for the purposes of information only and is
not intended to be investment, legal, tax or other advice, nor is it intended to be relied upon in
making an investment or other decision. This report is provided with the understanding that
the authors and publishers are not providing advice on legal, economic, investment or other
professional issues and services. Unless expressly stated otherwise, the opinions,
recommendations, findings, interpretations and conclusions expressed in this report are those
of the various contributors to the report and do not necessarily represent the views of PRI
Association or the signatories to the Principles for Responsible Investment. The inclusion of
company examples does not in any way constitute an endorsement of these organisations by
PRI Association or the signatories to the Principles for Responsible Investment. While we have
endeavoured to ensure that the information contained in this report has been obtained from
reliable and up-to-date sources, the changing nature of statistics, laws, rules and regulations
may result in delays, omissions or inaccuracies in information contained in this report. PRI
Association is not responsible for any errors or omissions, or for any decision made or action
taken based on information contained in this report or for any loss or damage arising from or
caused by such decision or action. All information in this report is provided “as-is”, with no
guarantee of completeness, accuracy, timeliness or of the results obtained from the use of this
information, and without warranty of any kind, expressed or implied. Vivid Economics and
Energy Transition Advisors are not investment advisers and makes no representation regarding
the advisability of investing in any particular company, investment fund or other vehicle.

The information contained in this research report does not constitute an
offer to sell securities or the solicitation of an offer to buy, or
recommendation for investment in, any securities within the United
States or any other jurisdiction. This research report provides general
information only. The information is not intended as financial advice,
and decisions to invest should not be made in reliance on any of the
statements set forth in this document. Vivid Economics and Energy
Transition Advisors shall not be liable for any claims or losses of any
nature in connection with information contained in this document,
including but not limited to, lost profits or punitive or consequential
damages. The information and opinions in this report constitute a
judgement as at the date indicated and are subject to change without
notice. The information may therefore not be accurate or current. The
information and opinions contained in this report have been compiled
or arrived at from sources believed to be reliable in good faith, but no
representation or warranty, express or implied, is made by Vivid
Economics or Energy Transition Advisors as to their accuracy,
completeness or correctness and Vivid Economics and Energy Transition
Advisors do also not warrant that the information is up to date.
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Executive summary: The decline of nature is beginning to lead to policy action,
which could impact investors and financial institutions

90%
The natural world has been impacted to levels Land use change is the primary Nature loss could pose material threats
unprecedented in human history. Global cause of nature loss due to to the economy and to the financial
extinction rates are 1,000 times higher than conversion of land to agriculture, sector, with an estimated global GDP
under natural conditions, with three quarters of  with 90% of tropical deforestation loss of USD 3 trillion annually by 2030 if
Earth’s land ecosystems significantly altered driven by expansion of agriculture ecosystem tipping points are crossed
- —_ - v
Government action on nature is increasing and a range of U Companies and investors are being asked to understand

policies and regulations are being introduced to accompany
action on climate. Over 190 countries agreed to adopt a global
biodiversity framework at the COP 15 summit in Montreal in
December 2022. Policy action to achieve these commitments
may create new risks but lead to new opportunities for
companies and investors. /\/\

N

FPS + Nature is the first integrated nature and climate scenario for use by investors. It fills a crucial gap that
is required to conduct robust risk assessments, providing investors with an exploratory forward-looking view
on how policy, technological and social trends could impact key value drivers. It represents a ‘beta version’
scenario of what might happen when nature-related policy is incorporated into a climate-related scenario.

their impacts on nature and disclose these. Emerging
frameworks, such as the Taskforce on Nature-related
Financial Disclosures (TNFD), will encourage investors to
take a forward-looking view on nature-related risks and
report on how they are exposed to nature and biodiversity



https://ipbes.net/global-assessment
https://conbio.onlinelibrary.wiley.com/doi/abs/10.1111/cobi.12380
https://ipbes.net/global-assessment
https://ipbes.net/global-assessment
https://www.science.org/doi/10.1126/science.abm9267
https://openknowledge.worldbank.org/bitstream/handle/10986/35882/A-Global-Earth-Economy-Model-to-Assess-Development-Policy-Pathways.pdf?sequence=1&isAllowed=y
https://tnfd.global/
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Executive summary: FPS + Nature builds on assessments of climate-focused land use
policy, incorporating protected areas, land restoration and emerging nature markets

---------------------------------------------

IPR’s FPS + Nature
summaries global policy on
nature and climate in the
land use sector

It updates the previous IPR
Forecast Policy Scenario
(FPS), focused on climate
policy and its interaction
with land use, by including
emerging policy action on
nature

In FPS + Nature, key nature-
related policy trends are
explored in relation to
three areas, along with
climate drivers:

O

Note: Statements are based on FPS + Nature scenario policy assessment

and modelling outcomes. Modelling is performed using MAgPIE.

1. Protected areas. Governments could act to safeguard nature
by strengthening regulation to protect land. Current trends
suggest 20% of total global land area of high biodiversity and
carbon value could be protected by 2030

)

International goals established
at COP 15 to protect 30% of
land and sea by 2030 are not
directly comparable to these
figures given the precise nature
of these targets has not yet
been specified

2. Land restoration. Governments may consider significantly
increasing efforts to restore degraded ecosystems through
national programmes, supplemented by private sector action.
This could involve restoration on 4% of global land area by 2030

3. Nature markets. Formalisation of nature-related targets,
creation of market infrastructure and corporate demand could
support emergence of voluntary biodiversity credit markets
initially at the local and regional scale, developing both
independently and integrated with NBS-based carbon markets,
with more focus on nature outcomes also having the potential to
increase the “gquality” of nature-based carbon credits

4. Climate drivers. The scenario also covers six other policy areas
at the nexus of land use, climate and nature (carbon pricing,
bioenergy, diets, deforestation, sustainable agriculture and food
waste) and produces value drivers for investors to consider


https://zenodo.org/record/7433254#.Y6Hg63bP2Uk

FPS+Nature. . .. . INEVITABLE
Executive summary: Nature-related risks and opportunities overlap with but are 6 POLICY
also additional to climate-related considerations, with implications for
commodities, new products and markets

---------------------------------------------

Key outcomes from the FPS + Nature scenario, representing initial indications of nature- and climate-related impacts:

Food: The price of deforestation-linked commodities increases, with sustainable yield improvements potentially
keeping prices for staple crops stable over time. Policy action and the development of alternative proteins could bend
the demand curve for ruminant meat, with production peaking by 2035, also influencing production of animal feed

- Energy: Transition to low-carbon energy together with nature-related goals supports a shift to second-generation
bioenergy that changes the countries and specific locations of biomass production. Increased demand for metals and
minerals and some infrastructure expansion may need to be reconciled with increased land protection

Nature-related goods, services and assets emerge as a new source of economic and financial value, driving the
expansion of certified products, nature-based solutions and the emergence of new markets for biodiversity-rich land.
New technologies designed to eliminate waste, reduce negative nature impacts and foster sustainability also emerge
in tandem with the deepening of nature polices

©0 0

’ Supply chains: Deforestation policies impact the production of tropical soft commodities as reputational, market
access and liability risks could be passed down the value chain

Global environment: Planned policy action by governments would halt and reverse global biodiversity loss, potentially
achieving 2000 levels of biodiversity intactness by 2045. Climate-related policies alone would be unlikely to improve
biodiversity at a global scale and may only stabilise existing biodiversity loss

@0

Note: Statements are based on FPS + Nature scenario policy assessment and modelling outcomes. Modelling is performed using MAgPIE.


https://zenodo.org/record/7433254#.Y6Hg63bP2Uk
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Glossary: Abbreviations of key terms

---------------------------------------------

BAU - Business as usual

BIl - Biodiversity Intactness Index

C - Celsius

CAGR - Compound average growth rate
CBD - Convention on Biological Diversity
CCS - Carbon capture and storage

CH4 - Methane

CO, - Carbon dioxide

CO,e - Carbon dioxide equivalent

COP - Conference of the Parties

DM - Dry matter

ECB - European Central Bank

EJ - Exajoule

FAO - Food and Agriculture Organization of
the United Nations

FPI - Food price index

FPS - Forecast Policy Scenario
G - Billion (giga-)

GBP - British pound

GDP - Gross Domestic Product
GHG - Greenhouse gas

ha - Hectare

HACE - High Ambition Coalition for Nature and
People
IEA - International Energy Agency

IPBES - Intergovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services

IPCC - Intergovernmental Panel on Climate Change
IPR - Inevitable Policy Response

IUCN - International Union for Conservation of
Nature

kcal - Kilocalorie

MAgPIE - Model of Agricultural Production and its
Impact on the Environment

M - Million

N,O - Nitrous oxide

NBS - Nature-based solution

NDC - Nationally determined contribution

NGFS — Network for Greening the Financial System

OECD - Organization for Economic Cooperation
and Development

p.a. - Per annum
PRI - Principles for Responsible Investment
R&D - Research and development

RPS - 1.5°C Required Policy Scenario
SBTN - Science Based Targets Network
SCA - IPR’s Supply Chain Analysis

SDG - Sustainable Development Goal
t - Tonne

TCFD - Task Force on Climate-related Financial
Disclosures

TNFD - Task Force on Nature-related Financial
Disclosures

UNCCD - United Nations Convention to Combat
Desertification

UNDP - United Nations Development Programme
UNEP — United Nations Environment Programme

UNFCCC - United Nations Framework Convention
on Climate Change

USD - United States dollar

WBCSD - World Business Council for Sustainable
Development

WEF - World Economic Forum

WRI - World Resources Institute
WWEF - World Wide Fund for Nature
Yr - Year
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The Inevitable Policy Response (IPR) is commissioned by the Principles for
Responsible Investment (PRI) and supported by world class research partners

---------------------------------------------

- PRI Recponeie A research partnership led by Energy Transition Advisors conducts the
L] ] Investment T . . . . . .
initiative’s research with scenario modelling by Vivid Economics, and

PRI commissioned the contributions from Kaya Advisory, the Grantham Research Institute, the
Inevitable Policy London School of Economics and Political Science, the 2Dii, the Carbon
Response in 2018 to Tracker Initiative, the Climate Bonds Initiative and Planet Tracker
advance the industry’s The consortium was given the mandate to bring analytic tools and an
knowledge of climate independent perspective to assess the drivers of likely policy action and their
transition risk, and to implications on the market

support investors’ efforts
to incorporate climate

risk into their portfolio Energy Transition Advisors Vivid Economics
assessments L 2 4 ETA by McKinsey
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Financial institutions and philanthropic donors provide additional support for

the IPR

---------------------------------------------

Financial
institutions have
joined the IPR as
Strategic Partners
to provide more in-
depth industry
input and to further
strengthen its
relevance to the
financial industry

Core philanthropic support has been received since IPR began
in 2018. The IPR is funded in part by the Gordon and Betty
Moore Foundation through The Finance Hub, which was
created to advance sustainable finance, and the ClimateWorks
Foundation, which strives to innovate and accelerate climate
solutions at scale

GORDON AND BETTY .
MOORE = HUR @ climateworks

FOUNDATION
FOUNDATION
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The IPR helps the financial sector navigate the climate and nature transition by
publishing policy forecasts, scenarios and value drivers

---------------------------------------------

The IPR helps investors understand transition risks and
opportunities by filling important gaps in scenarios
currently available to investors for portfolio analysis

Markets face an unprecedented The IPR produces:
climate and nature transition

Policy projections that account for emerging and
Policies combined with new technologies forecast policy action to address climate change
and consumer preferences continue to affect

established industries and economies Scenarios that incorporate the energy sector and

the land use sector in the context of the whole

Increasing understanding of this unfolding economy

environment can help financial institutions
manage their assets effectively Value drivers that provide intelligence about the
realistic risks and opportunities most critical to the
financial sector
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The IPR’s Forecast Policy Scenario (FPS) adds value for investors seeking to
understand transition risk

FPS is a forward-looking scenario modelling the impact of policies up to 2050 and can be used to reveal insights on
emerging sources of transition risk

Inputs

Outputs

Based on a detailed policy-based forecast,
anchored in realistic policy, technology, and
consumer preference expectations rather than
hypothetical ‘optimal’ pathways

Underpinned by transparency around expected
policy implementation and development of key
technologies

Includes global coverage with policy forecasts
available for regions

Produced through a comprehensive modelling
exercise that includes macroeconomic, energy
and land use models linking crucial aspects of
policy change across the entire economy

Applicable to reporting and regulatory stress
testing through frameworks like the Task Force
on Climate-related Financial Disclosures (TCFD)
and the Taskforce on Nature-related Financial
Disclosures (TNFD)

Includes global coverage with value drivers
available for regions




FPS + Nature INEVITABLE
POLICY
RESPONSE
.

Executive summary

The Inevitable Policy Response (IPR)
New release: FPS + Nature
Approach

Assessed policies and trends
Implications for investors
Environmental outcomes

Appendix: FPS + Nature

Appendix: FPS 2022



FPS + Nature

INEVITABLE
POLICY
RESPONSE

Nature is in crisis: Natural habitats continue to shrink and levels of biodiversity
reduce day by day

Nature
underpins all
life on Earth

Natureisin
decline

Nature provides essential goods
and services required to maintain
life and productive economies

These include pollination, carbon
capture and storage, soil formation,
air quality, fresh water and raw
materials?

-23%

i

1.6 Approximately 1.6 Earths

@ are needed to maintain

Land degradation has
reduced productivity in
23% of global terrestrial
area’

current levels of resource
consumption®

Nature encompasses all animals,
plants and organisms across land
and aquatic areas.? It also includes
geology, soil, air and water

Nature is sometimes measured in
terms of stocks, referred to as
natural capital®

-40%  The world’s stock of
natural capital declined
by nearly 40% between
1992 and 2014°

3/4 Three quarters of Earth’s

land ecosystems have
been significantly altered
by human activity?

o

Biodiversity refers to the variety of
life on earth that enables nature to
function effectively

It is often used synonymously with
nature but refers to the diversity
within and between species & of
ecosystems?

-69%  Global wildlife
populations have
decreased by 69% on
average since 19703

1,000x Global extinction rates

— are 1,000 times higher

than under natural

conditions?

1.1PBES 2. More broadly, nature includes all non-human living entities and their interaction with other living or non-living physical entities and processes (SBTN, based on |PBES). 3. WWF 4.Pimmetal. (2014) 5. Dasgupta Review 6.CBD
Note: More information on the ongoing sixth mass extinction can be found in Ceballos et al (2015). The most recent previous mass extinction event occurred when the Chicxulub asteroid wiped out the dinosaurs 66 million years ago (Chiarenza et al. (2020)).

Research suggests that the world has already exceeded the planetary boundary for genetic diversity, a measure of biosphere integrity that accounts for extinction rates (Steffen et al. (2015)).



https://ipbes.net/global-assessment
https://sciencebasedtargetsnetwork.org/wp-content/uploads/2020/09/SBTN-initial-guidance-for-business.pdf
https://ipbes.net/global-assessment
https://livingplanet.panda.org/en-GB/
https://conbio.onlinelibrary.wiley.com/doi/abs/10.1111/cobi.12380
https://www.gov.uk/government/publications/final-report-the-economics-of-biodiversity-the-dasgupta-review
https://www.cbd.int/business/projects/natcap.shtml
https://www.science.org/doi/10.1126/sciadv.1400253
https://www.pnas.org/doi/10.1073/pnas.2006087117
https://www.science.org/doi/10.1126/science.1259855
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Biodiversity loss is primarily driven by land use change or exploitation of
organisms, with pollution, climate change and invasive species also contributing

Land and sea use change, as well as
exploitation of species and habitats, drives
most biodiversity loss on land and in oceans

Relative impact on global state of nature by key direct
anthropogenic driver,! %

¥ Land and sea use change

B Direct exploitation

. Climate change

B rollution

. Invasive alien species
Other threats*

Importantly, addressing
climate change alone is
not sufficient to halt
negative impacts on
nature and biodiversity

Drivers of biodiversity loss

Terrestrial biodiversity

Changes in land use include the conversion, degradation and modification of natural
habitats from intactness to agricultural or industrial usage?!
» Agriculture is estimated to cause more than 90% of forest loss in tropical regions

* Infrastructure development (e.g., roads and railways) can fragment habitats and prevent

species migration, despite requiring limited quantities of land®
Climate change includes long-term shifts in global temperatures and weather patterns!
* Increasing temperatures can transform habitats by contributing to desertification’
* Extreme weather can cause floods, wildfires and droughts that degrade land’

Marine and freshwater biodiversity

Direct exploitation of organisms includes the unsustainable extraction of resources from
ecosystems before they can naturally regeneratel

* Overexploitation is estimated to be present in 34% of global fish stocks?

Pollution includes the introduction of harmful substances into the environment?!

* Plastic pollution results in 11 million tonnes of plastic entering the oceans each year?

1.IPBES 2.UNEP 3.UNSDG Tracker 4. Other threats include fire or human disturbance. 5. Pendrill et al. (2022) 6. New Yorker, based on Haddad et al. (2015) 7. |PCC
Note: Direct anthropogenic drivers of nature and biodiversity loss are underpinned by indirect drivers, such as demographic, sociocultural, economic and technological change (IPBES)



https://ipbes.net/global-assessment
https://www.unep.org/news-and-stories/story/world-leaders-set-sights-plastic-pollution
https://sdg-tracker.org/oceans
https://www.science.org/doi/10.1126/science.abm9267
https://www.newyorker.com/tech/annals-of-technology/roads-habitat-fragmentation
https://www.science.org/doi/10.1126/sciadv.1500052
https://www.ipcc.ch/srccl/chapter/summary-for-policymakers/
https://ipbes.net/global-assessment
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Loss of nature and ecosystem services could significantly impact the economy
with potential global GDP loss of nearly USD 3 trillion annually by 2030

---------------------------------------------

Direct effects

Indirect effects

The World Bank has estimated that loss of ecosystem services could result in
permanent global GDP loss of 2.3% or USD 2.7 trillion annually by 2030 if a
set of potential tipping points are crossed?

* The estimate accounts for loss of Change in 2030 real GDP with

economic output in sectors that o q5ystem collapse, by income group, %
rely on three key ecosystem

services: wild pollination, food
provision from marine fisheries,
and timber provision from native
forests

* The total economic impact could

-10.0% Low income

Lower middle
income

Upper middle
be much higher if losses in income
additional ecosystem services are
included High income

* Theimpactis lower or laterin the
absence of reaching tipping points source: world sank Global change: -2.3%

Nature loss can also contribute to a set of wider
impacts with global implications

* Nature loss via land use change is estimated
to be a factor in cross-species pathogen
transmission as it can increase human
interaction with wildlife.% 3 Increased
frequency of contact can increase risk from
zoonotic diseases,* which may catalyse
pandemics (e.g., the COVID-19 pandemic)

* Potentially irreversible climate change could
be triggered by crossing critical nature
system thresholds. For example, reaching 20-
25% deforestation of the Amazon rainforest
could accelerate climate change as the
rainforest becomes a savannah, releasing
most of its stored carbon

1. World Bank. The focus of the analysis is on physical risks. 2. Lawler et al. (2021) 3. Dobson et al. (2020) 4. Johnson et al. (2020) 5. Grist, citing Lovejoy and Nobre (2018)



https://openknowledge.worldbank.org/bitstream/handle/10986/35882/A-Global-Earth-Economy-Model-to-Assess-Development-Policy-Pathways.pdf?sequence=1&isAllowed=y
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(21)00258-8/fulltext
https://www.science.org/doi/full/10.1126/science.abc3189
https://royalsocietypublishing.org/doi/10.1098/rspb.2019.2736
https://grist.org/climate-tipping-points-amazon-greenland-boreal-forest/
https://www.science.org/doi/10.1126/sciadv.aat2340
https://openknowledge.worldbank.org/bitstream/handle/10986/35882/A-Global-Earth-Economy-Model-to-Assess-Development-Policy-Pathways.pdf?sequence=1&isAllowed=y
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Policy momentum is building to curtail biodiversity loss and address the decline
of nature

Colombia’s updated NDC includes Additional detail on next page

target to end deforestation of natural
forests by 2030

AFR100 is launched by African
countries to bring 100M hectares of

The EU taxonomy
for sustainable finance

LEAF coalition mobilises
USD 1bn in financing to

The UK Environment Act is
adopted with a legally binding

The EU adopts a
proposal for a nature

China announces plan
to plant and conserve

land into restoration by 2030 is published protect tropical forests target for species abundance restoration law 70 billion trees by 2030
| I I
. India ioins the High Saudi Arabia
Pakistan launches the Ten ndia joins the Hign The EU adopts The CBD
Billion Tree Tsunami Project Ambition Coalition for a biodiversity o o ol cop 15
People and Nature strategy for 2030 plan to plant
50bn trees in takes place
the Middle East
2015-2019 2019 2020 2021 2022 ‘ 2023 2024

o o

The EU Sustainable Finance

Australia releases its
national nature strategy

Canada commits to planting
2 billion trees by 2030

US Executive Order to
protect 30% of land and
oceans by 2030 is published

Australia announces plan
to introduce legislation to
support a market for
biodiversity

Disclosure Regulation is
implemented, requiring
disclosure of investee
exposure to biodiversity-

Thailand’s revised 20-

year National Strategy
includes a plan to
increase forest areas to
55% of total land by 2037

China releases a master plan
for ecosystem protection
and restoration

Note: Timeline includes selected developments and is not comprehensive. Sources are linked in the text.

sensitive areas

The US proposes the FOREST Act
to combat deforestation

Inaugural Africa Protected
and Conserved Areas
Congress is attended by 53
African countries

ECB expects financial institutions to
disclose and manage environmental
risks, including resource scarcity,
biodiversity loss and pollution, by

end of year



https://www.australiasnaturehub.gov.au/national-strategy
https://climatecooperation.cn/environment/policy-summary-on-the-master-plan-for-national-key-ecosystem-protection-and-restoration-major-projects-2021-2035/
https://environment.ec.europa.eu/topics/nature-and-biodiversity/nature-restoration-law_en
https://www.congress.gov/bill/117th-congress/senate-bill/2950/text
https://www.canada.ca/en/natural-resources-canada/news/2021/02/new-program-launches-to-plant-two-billion-trees.html
https://environment.ec.europa.eu/strategy/biodiversity-strategy-2030_en
https://www.gov.uk/government/news/world-leading-environment-act-becomes-law
https://finance.ec.europa.eu/sustainable-finance/disclosures/sustainability-related-disclosure-financial-services-sector_en
https://www.whitehouse.gov/briefing-room/statements-releases/2021/01/27/fact-sheet-president-biden-takes-executive-actions-to-tackle-the-climate-crisis-at-home-and-abroad-create-jobs-and-restore-scientific-integrity-across-federal-government/
https://www.bloomberg.com/news/articles/2022-08-26/australia-starts-biodiversity-credits-for-conservation-projects?leadSource=uverify%20wall
https://www.weforum.org/press/2022/05/china-will-aim-to-plant-and-conserve-70-billion-trees-by-2030-as-part-of-the-global-tree-movement/
https://www.bankingsupervision.europa.eu/press/pr/date/2022/html/ssm.pr221102~2f7070c567.en.html
https://leafcoalition.org/
https://pib.gov.in/PressReleaseIframePage.aspx?PRID=1761855
https://www.unep-wcmc.org/en/news/the-africa-protected-areas-congress-a-commitment-to-african-led-conservation%E2%80%AF
https://finance.ec.europa.eu/sustainable-finance/tools-and-standards/eu-taxonomy-sustainable-activities_en
https://afr100.org/
https://www.mocc.gov.pk/ProjectDetail/M2QzOWJmMjUtZTU3MC00NmFkLWE4YmMtZDFhMmRlOGU2NGRh
https://climateactiontracker.org/countries/colombia/
http://nscr.nesdb.go.th/wp-content/uploads/2019/10/National-Strategy-Eng-Final-25-OCT-2019.pdf
https://www.independent.co.uk/climate-change/sgi/tree-planting-carbon-deforestation-b2217743.html
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COP 15 resulted in the adoption of the Kunming-Montreal global biodiversity
framework, setting out a vision, mission, goals and targets to achieve by 2030

---------------------------------------------

Over 190 countries have agreed to adopt a global biodiversity framework following the COP 15 summit in Montreal in
December 2022. The framework “aims to catalyze, enable and galvanize urgent and transformative action by Governments,
subnational and local governments, and with the involvement of all of society to halt and reverse biodiversity loss.” It sets 23
global targets to be achieved by 2030, which include:

ﬁ Protecting at least 30% of land and sea by 2030, focused on areas of importance for biodiversity and ecosystem functions
and services, covering terrestrial land, inland water, coastal and marine ecosystems

Restoring at least 30% of degraded ecosystems by 2030, covering terrestrial land, inland water, coastal and marine
ecosystems?

Taking action to halt biodiversity loss, including by bringing loss of areas of high biodiversity importance close to zero by
2030 and reducing rates of introduction and establishment of known or potential invasive species by at least 50% by 2030

Increasing financing for nature, through leveraging public and private sources, including via innovative schemes such as
biodiversity offsets and credits, payments for ecosystem services and green bonds

Reducing nature-harmful subsidies, by at least USD 500 billion per year by 2030, starting with the most harmful incentives,
whilst scaling up positive incentives for the sustainable use of biodiversity

Ensuring company-level disclosure on nature, through regular assessment and disclosure of risks, dependencies and
impacts on biodiversity along operations, supply and value chains and portfolios?

200000

1. The full framework is available here. 2. Target 2 covers land under effective restoration, which includes land on which restoration is underway or completed. 3. Target 15 includes encouragement and enabling of disclosure, ensuring disclosure for large and
transnational companies and financial institutions.


https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
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Citizen and consumer awareness of nature and sustainability topics as well as

interest in sustainable products is increasing, according to certain studies

---------------------------------

@ Growing awareness...

>

Q ... could translate into behaviour shifts

@ Over 159 million people have signed online fQO% In a global consumer survey, more than 70% of people
petitions in support of nature since 20162 M reported making modest to significant changes to their
@ For example, over 3 million people in nearly 100 consumption behaviours to live more sustainably3

countries h.a\./e signgd the Global I?eal for ¢ The same survey found that more than 30% of people
Nature petition calling for protection and [7=2  reported a willingness to pay 20-40% more for

&

>

restoration of half of the Earth’s land and
ocean?

The popularity of Google searches relating to
sustainable goods increased by 71% globally
between 2016 and 20202

Searches for terms related to biodiversity and
nature loss also grew by 16% globally?

<

sustainable products,?® while market research has
shown that sustainability-marketed products enjoy an
average price premium of more than 25% in the US*

Across certain categories, including coffee and skin
care, sustainably-labelled products have come to
represent more than 20% of consumer goods
produced and purchased>

1. Global Deal for Nature 2. Relative to all searches. Economist Intelligence Unit 3. The study surveyed 11,711 consumers from the US, multiple European countries, Brazil, China, Singapore, Australia, UAE and India. 2022 Global Sustainability Study 4. Based on

data from over 250,000 consumer products in the US. Sustainable Market Share Index 5. Sustainable Market Share Index (based on data from over 250,000 consumer products in the US), What is Sustainable Palm Qil (based on global palm oil supply), Coffee
Prices and Sustainability (based on global coffee production)

Note: It is of course paramount for the development of a sustainable and inclusive economy that companies back any sustainability-related claims they make with genuine actions. "Greenwashing," which refers to empty or misleading claims about the
environmental or social attributes of a product or service, poses reputational risks to businesses, erodes consumers' trust—as well as their ability to make more environmentally and socially responsible choices—and potentially undermines the role of regulators.


https://www.globaldealfornature.org/
https://f.hubspotusercontent20.net/hubfs/4783129/An%20EcoWakening_Measuring%20awareness,%20engagement%20and%20action%20for%20nature_FINAL_MAY%202021%20(1).pdf?__hstc=130722960.f05031497c2f25c6c73a2129f920a41b.1654512990137.1666707968367.1666716112561.13&__hssc=130722960.1.1666799421064&__hsfp=1345237511&hsCtaTracking=173df228-0fd2-4119-94d5-6b6281c0145a%7C033df274-2611-4722-b202-be7c03ddc736
https://www.simon-kucher.com/en/blog/2022-global-sustainability-study-growth-potential-environmental-change
https://www.stern.nyu.edu/sites/default/files/assets/documents/FINAL%202021%20CSB%20Practice%20Forum%20website_0.pdf
https://www.stern.nyu.edu/sites/default/files/assets/documents/FINAL%202021%20CSB%20Practice%20Forum%20website_0.pdf
https://www.eco-business.com/news/what-is-sustainable-palm-oil/#:~:text=CSPO%20makes%20up%2021%20per,achieving%20certification%20on%20its%20website.
https://www.iisd.org/system/files/2022-09/2022-global-market-report-coffee.pdf
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Efforts to improve terrestrial biodiversity have typically been aimed at reducing
the footprint of agriculture, as well as on habitat protection and restoration

---------------------------------------------

Examples of actions to reduce the environmental impact Examples of actions to restore and manage land to

of agriculture could include:? improve habitats and biodiversity could include:?

* Reducing food waste to increase consumption efficiency could * Increasing the proportion of land under protection could
reduce the land footprint of agriculture. One-third of food is preserve vital habitats. Scientists call for 30% of land to be
currently wasted, such that an agricultural area larger than China protected, at minimum, with some researchers advocating for
is used to produce food that is not eaten each year? 50% globally or up to 80% in specific ecosystems?

* Improving agricultural yields in sustainable ways could produce *  Taking action against deforestation could preserve forests and
more food with less land.” Agricultural land is estimated to need species. 10 million hectares of forest were lost annually from
to expand by more than 3 billion hectares by 2050 to feed the 2015 to 2020,3 but maintaining forests is estimated to have the
world if yields remained at 2010 levels® potential to safeguard more than half of terrestrial biodiversity3

* Shifting diets away from ruminant meat consumption cogld - Boosting efforts to restore land that is degraded could improve
freg up pasture and cropland. Ruminant meat proc.juct|on IS biodiversity outcomes. Up to 40% of land is currently degraded,®
estimated t(? use 20x more land per gram of protein than plant- and restoration could increase biodiversity by an average of 20%*
based protein sources>

1. Selected actions are based on WRI. 2. Nature Beyond 2020 3. FAQO 4. Relative to biodiversity in degraded sites. Atkinson et al. (2022) 5.WRI 6. UNCCD 7. This could be complemented by regenerative agricultural processes that could benefit biodiversity
(Levin (2022)) and improve soil quality and fertility (Bradford et al. (2019)), with potential to increase yield resilience (Qiao et al. (2022)). Furthermore, effective management of fertiliser runoff could help reduce impacts on aquatic biodiversity (Jwaideh et al. (2022)).
Note: In addition to the actions listed above, the CBD’s COP 15 biodiversity framework recognises the importance of phasing out harmful incentives and subsidies that can negatively impact biodiversity. A report by FAO, UNDP and UNEP finds that price incentives
and fiscal subsidies in the agricultural sector “incentivize production practices and behaviours that might be harmful to the health, sustainability, equity and efficiency of food systems.”



https://www.wri.org/insights/manage-global-land-squeeze-produce-protect-reduce-restore
https://naturebeyond2020.com/wp-content/uploads/2019/10/Woodley-et-al-Targets-PARKS-25.2-proof-3.pdf
https://reliefweb.int/report/world/state-world-s-forests-2022-forest-pathways-green-recovery-and-building-inclusive#:~:text=The%202022%20edition%20of%20The,and%20the%20pledge%20of%20140
https://onlinelibrary.wiley.com/doi/10.1111/ele.14025
https://research.wri.org/sites/default/files/2019-07/WRR_Food_Full_Report_0.pdf
https://www.unccd.int/news-stories/press-releases/chronic-land-degradation-un-offers-stark-warnings-and-practical
https://link.springer.com/chapter/10.1007/978-3-030-92234-4_3
https://www.nature.com/articles/s41893-019-0431-y
https://www.nature.com/articles/s41558-022-01376-8
https://link.springer.com/article/10.1007/s11367-022-02078-1
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://www.fao.org/documents/card/en/c/CB6683EN
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Policy on nature is primarily driven by government expenditure but could be
supplemented by private sector investment via nature and related carbon markets

---------------------------------------------

Current state of nature financing

UNEP estimates that investment in
nature needs to increase by more
than four times by 2050, climbing
from USD 154 billion annually to USD
674 billion annually?!

The public sector is today’s primary
funder of nature-related action:

e 83% of investment comes from
governments, with nearly half of
this money used to protect
biodiversity and landscapes?

e Just 17% is supplied by the private
sector, primarily though
investment in sustainable supply
chains and mandatory biodiversity
offsets?

Potential cost Example policy with funding

Land Implementing protection for 30% of land  Costa Rica’s Payments for

protection and sea could cost USD 103-178 Environmental Services programme?
billion/yr, including effective pays landholders to protect forestland

Q management of existing protected areas, and is funded by a fuel tax and the sale

according to the Waldron report® of certified carbon offsets

Land Restoration of just 5% of global land Guatemala’s PROBOSQUE programme*

restoration could cost USD 26-82 billion/yr, based uses government funds to pay
on restoration costs of USD 1,200- landholders to reforest their land and for
3,800/ha for forest restoration, which are  each tree grown within their farms in
cited by the Trillion Trees initiative’ agroforestry systems

Markets for Nature markets (via biodiversity credits) and carbon markets (via NBS-based carbon

nature and credits) could direct private sector finance toward land conservation that could

carbon

=]

drive positive nature and carbon outcomes

Australia’s Threatened Species Action Plan aims to work with the financial sector to
increase private financing of landscape conservation and restoration through
development of a market for biodiversity>

1. Investment in nature is defined as finance flows that positively contribute to nature-based actions to protect biodiversity and/or sequester and store greenhouse gases and/or sustainably manage and/or restore degraded land and seascapes. Required
investment is based on a scenario in which the world acts immediately to limit warming to 1.5°C, stabilise biodiversity intactness, and achieve land degradation neutrality by 2030 (UNEP). 2. UNEP 3.CBD 4. WRI 5. Australian government 6. Waldron et al.
(2020) 7. Assumed restoration costs are based on a range of CAPEX required for forest restoration in Brazil, with the global average of USD 2,328/ha falling within this range (Trillion Trees, which is supported by BirdLife International, WCS and WWF). The
calculation assumes a linear increase in the quantity of land restored from 2020 to 2050.



https://www.unep.org/resources/report/state-finance-nature-2022
https://www.unep.org/resources/report/state-finance-nature-2022
https://www.cbd.int/financial/pes/costarica-pesprogram.pdf
https://www.wri.org/insights/public-incentives-land-restoration-latin-america
https://www.dcceew.gov.au/sites/default/files/documents/threatened-species-action-plan-2022-2032.pdf
https://pure.iiasa.ac.at/id/eprint/16560/
https://trilliontrees.org/wp-content/uploads/2022/08/Trillion-Trees_Defining-the-real-cost-of-restoring-forests.pdf
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Policy action on nature could add additional risk considerations for investors
who are increasingly incorporating climate risks into decision making

---------------------------------------------

Potential transition risks can be grouped into four categories:

ILLUSTRATIVE ) . . 000 . Sersy . . ..
Policy risk ﬂ@] Demand risk 77 Reputational risk Supply chain risk
Description Policies may directly impose Demand may be affected by changing  Consumer perceptions of a brand may Risks derived from the supply chain
costs on specific activities consumer preferences, impacting impact demand for a company’s may impact a company’s market
product-specific revenue products access or increase the cost of inputs
Example Carbon pricing may increase Consumer concerns about emissions Consumers could purchase equivalent Increased costs due to carbon pricing

climate impacts

costs as firms pay a tax or
upgrade operations to reduce
emissions (e.g., NZ land use

emissions pricing proposal)
Reporting and disclosure

requirements may impose data
collection costs

and health may reduce demand for
ruminant meat in some regions (e.g.,
Finland’s dietary guidelines for meat
consumption)

Shifts to electric vehicles may reduce
demand for first-generation
bioenergy used for fuel

products from competitors with
deforestation-free supply chains (e.g.,
consumer petition that led to the
provisional EU due diligence framework)

A company’s lack of action on reducing
its emissions may lead to perceptions of
environmental-unfriendliness?

may be passed on to downstream
companies in the same jurisdiction
(e.g., Singapore’s carbon tax)

Carbon border taxes may affect costs
for importers of carbon intensive
products (e.g., the EU’s provisional
CBAM)

Example
nature impacts

1. An international survey found that most consumers say that it is important for brands to operate with environmental sustainability, incl. cutting carbon emissions (Stifel)

Additional dimensions to
reporting and disclosure may
also increase costs (e.g., TNFD)

Operation in protected areas
may result in additional costs or
fines, potentially requiring
changes in operating location
(e.g., EU expansion of protected
areas via biodiversity strategy)

environmental concerns (Chava (2014)).
Note: Transition risk categories and examples are not exhaustive.

Declines in ruminant meat demand
may be reinforced by concerns about
habitat destruction

Concerns about habitat destruction
from feedstock production may
reinforce reduction in demand for
first-generation bioenergy (e.g., EU
policy action to phase-out palm and
soy-based biofuels before 2030)

Consumer demand for transparency may
encompass additional dimensions like
the impact of company operations on
biodiversity, especially in sectors with
high public scrutiny (e.g., the consumer
goods sector)

Companies with adverse nature impacts
may experience relatively higher cost of
capital?

Relocation costs or disruptions in
supply may result from protected
areas legislation and could be passed
down the value chain (e.g., for
tropical commodities)

A company with deforestation in its
supply chain may not be able to sell
its products on certain markets (e.g.,
US proposed FOREST Act)

2. Lenders may charge higher interest rates on loans to companies with


https://www.stifel.com/Newsletters/InvestmentBanking/BAL/Marketing/StifelSays/2022/2022%20Stifel%20Sustainability%20Survey.pdf
https://pubsonline.informs.org/doi/abs/10.1287/mnsc.2013.1863
https://www.nccs.gov.sg/singapores-climate-action/carbon-tax/
https://www.consilium.europa.eu/en/press/press-releases/2022/12/13/eu-climate-action-provisional-agreement-reached-on-carbon-border-adjustment-mechanism-cbam/
https://www.congress.gov/bill/117th-congress/senate-bill/2950/text
https://mmm.fi/en/climatefriendlyfoodprogramme
https://www.sciencedirect.com/science/article/abs/pii/S0921800922001987?dgcid=rss_sd_all
https://www.worldwildlife.org/magazine/issues/summer-2018/articles/what-are-the-biggest-drivers-of-tropical-deforestation
https://www.euractiv.com/section/biofuels/news/wins-and-losses-for-campaigners-as-eu-parliament-agrees-new-biofuels-restrictions/
https://www.wwf.eu/wwf_news/media_centre/?uNewsID=1430691&utm_source=Press+List+WWF+EPO&utm_campaign=70fc6a847d-EMAIL_CAMPAIGN_2020_09_08_11_27_COPY_01&utm_medium=email&utm_term=0_12dfb21e9b-70fc6a847d-
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7444
https://www.cbd.int/doc/press/2020/pr-2020-11-11-UEBT-en.pdf
https://environment.govt.nz/publications/aotearoa-new-zealands-first-emissions-reduction-plan/emissions-pricing/
https://www.wbcsd.org/Overview/News-Insights/Member-spotlight/Survey-reveals-costs-and-benefits-of-climate-related-disclosure-for-companies-and-investors
https://tnfd.global/
https://www.reuters.com/article/us-brazil-deforestation-bunge-carg-idUSKCN1IO1NV
https://environment.ec.europa.eu/news/protecting-biodiversity-commission-advises-how-designate-additional-protected-areas-2022-01-28_en

FPS + Nature INEVITABLE
6 POLICY
RESPONSE

Tackling the climate and nature transition in an integrated fashion is consistent
with the direction of government and private sector action

---------------------------------------------

Climate change and nature loss Many carbon offsets could be Reporting on nature is becoming
are interlinked crises required to account for nature aligned with climate standards
* Climate change threatens 11,000 * Natural climate solutions can deliver * The TNFD will release a framework for
species already at risk of extinction? one-third of the net emissions nature-related risk disclosure (in 2023)
* Protecting, conserving and restoring reduction needed for Paris-aligned that may become increasingly
nature and ecosystems is vital for warming (e.g., through habitat mandatory, building on the TCFD
effective and sustainable climate improvement via land restoration, framework for climate-related risk’
action, as underlined in agreement potentially resulting in benefits to ° 100+ financial institutions have
text from the UNFCCC’s COP 272 biodiversity) committed to “assessing their own
* Habitat loss is estimated to * Nature-based solution carbon credit biodiversity impact, setting targets and
exacerbate climate change by guidance and standards are reporting on biodiversity matters by
producing GHG emissions, with increasingly requiring the safeguarding 2024” as part of the Finance for
deforestation responsible for 10% of of biodiversity as a minimum Biodiversity Pledge®
anthropogenic emissions in 20194 requirement®

1.]JUCN 2.UNFCCC 3.RacetoZero 4.|PCCAR6 WG Deforestation accounts for 45% of AFOLU emissions and AFOLU emissions were responsible for 22% of global anthropogenic greenhouse gas emissions in 2019 5. WEF 6. WRI 7. Geographies like the
K, EU, and US have taken steps to mandate elements of TCFD reporting. 8. Finance for Biodiversity

2, BEY



https://www.iucn.org/resources/issues-brief/species-and-climate-change
https://unfccc.int/sites/default/files/resource/Decisions_1CMA4_1COP27.pdf
https://climatechampions.unfccc.int/wp-content/uploads/2022/09/Assessing-the-financial-impact-of-the-land-use-transition-on-the-food-and-agriculture-sector.pdf
https://www.ipcc.ch/report/ar6/wg3/downloads/report/IPCC_AR6_WGIII_Full_Report.pdf
https://www.mckinsey.com/~/media/mckinsey/business%20functions/sustainability/our%20insights/why%20investing%20in%20nature%20is%20key%20to%20climate%20mitigation/nature-and-net-zero-vf.pdf
https://www.wri.org/insights/guidance-voluntary-use-nature-based-solution-carbon-credits-through-2040
https://www.gov.uk/government/news/uk-to-enshrine-mandatory-climate-disclosures-for-largest-companies-in-law
https://finance.ec.europa.eu/sustainable-finance/disclosures/corporate-disclosure-climate-related-information_en
https://www.sec.gov/news/press-release/2022-46
https://www.financeforbiodiversity.org/signatories/
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The newest IPR scenarios
and value drivers have been
released

Please visit the PRI website here for more
information

IPR FPS + Nature and FPS 2022 value
drivers can be found here

25


https://www.unpri.org/ipr-fps-nature-value-drivers
https://www.unpri.org/ipr-fps-nature
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Scenarios are not yet available for investors to fully engage with the integrated
climate and nature transition, limiting the ability to conduct risk analysis

Mainstream scenarios focus primarily on climate @ Scenarios often overlook the land use sector

Relationship Nature-related policy is increasing and could be additional to Nature-related policies and outcomes often focus heavily

to nature action to address the climate crisis on the land use sector given its impact on biodiversity
Gap for A scenario that neglects nature may be incomplete. Output Few scenarios are available for assessing risks and
investors variables do not account for nature-related action opportunities for companies that use land or land-intensive

products as an input

Consequences Investors have limited resources outlining the consequences of  Investors have limited resources outlining the transition
of gap nature-related action and how it might affect value impacts on portfolios tied to the land use sector

Although some Incorporation of nature /" X

scenarios are X |EA scenarios focus on the X NGFS scenarios focus on X WBCSD scenarios are

relevant to the energy sector with limited land climate action and outcomes specifically designed for the

land use sector, no use variables available and no without incorporating nature land use sector but do not

existing scenarios incorporation of nature incorporate nature

incorporate O —
1

nature Low Relevance to the land use sector High

1. NGFS recognises the need to develop integrated climate and nature scenarios, advocating for “an integrated approach to scenario construction.” TNFD, in its proposed approach to scenario analysis, sets a goal to “work towards an
approach to the use of scenarios that fully integrate considerations of climate and nature.”


https://www.ngfs.net/sites/default/files/medias/documents/central_banking_and_supervision_in_the_biosphere.pdf
https://framework.tnfd.global/wp-content/uploads/2022/11/TNFD_Scenarios_Discussion-Paper_v0-3_A.pdf
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FPS + Nature is the first integrated, exploratory nature and climate scenario
ever published for use by investors

---------------------------------------------

The release of the IPR’s FPS + Nature adds an additional module to augment the IPR’s existing climate
scenarios

Y The IPR’s existing scenarios focus e FPS + Nature (2023) explores the

ﬂ on forecast (FPS 2022) and élé impact of forecast climate- and
required (1.5°C RPS 2021) climate- nature-related policies, focusing
related policies, tracing their on the land use sector to produce a
impact on the energy and land use new database of value drivers to
sectors to produce investor- capture initial indications of the
relevant value drivers potential effect of action on nature

Note: Modelling of energy-related value drivers has not been updated since IPR FPS 2021; energy-related value drivers
are underpinned by Quarterly Forecast Trackers that confirm policy momentum towards FPS
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The IPR’s FPS + Nature incorporates key additional policy levers that support the
nature transition — land protection, land restoration and nature markets

Included in FPS

oooooooo

Included in FPS + Nature

Energy-related policy levers

Land-related policy levers

Nature-related policy levers

Carbon pricing

Carbon taxes and emission
trading systems, along with
border carbon adjustments

Low-carbon
buildings

i

Laws prohibiting fossil fuel
heating, subsidizing low-
carbon heating and
requiring thermal efficiency;
for appliances, minimum
energy performance
standards

Coal phase-out ﬁ

Regulations prohibiting
coal, emissions
performance standards, and
electricity market reforms

Emissions performance
standards for industrial
plant, along with subsidies
for new or retrofit clean
industrial processes

Clean industry

100% clean power $

Targets for 100% clean
power, along with
renewables capacity
auctions and other support
policies

Zero emission
vehicles

®

ZEV consumer subsidies
along with legislation
requiring 100% zero
emission vehicle (ZEV) sales
and implementing
manufacturer ZEV
obligations

&

Incentives for reforestation
and afforestation, along
with penalties for
deforestation, supported by
consumer pressure

Forestry

Low-emissions @
agriculture =

Subsidies for low-emissions
practices and technologies;
emissions regulation incl.
via tax or cap-and-trade
systems; farmer education
and technical assistance
programmes

Land protection and
restoration

Policies to protect
biodiversity hotspots and
additional habitats, along
with regulation mandating
restoration of degraded land

Nature markets ﬁ

Emerging legislation and
targets for biodiversity
outcomes that support the
development of voluntary
biodiversity credit markets

Note: Key policy levers are listed here, but additional policy levers related to food waste, bioenergy, and diets are also incorporated when assessing the climate and nature trends that feed into the FPS + Nature modelling.
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FPS + Nature attempts to help investors understand how the effects of both
nature and climate policies could shape the future of land use

By using granular value drivers from FPS + Nature, investors can potentially FPS + Nature is a first-of-a-kind
understand: integrated, exploratory scenario

* FPS + Nature accounts for
action addressing both the
climate and nature crises to
explore a synergistic

perspective of the possible
Risks: Conduct risk assessments future as a ‘beta version’

us.ing geogra!phically-granular value scenario
drivers that incorporate the effects ]
* FPS + Nature helps investors

Related risks and opportunities: how
existing climate-related considerations
could evolve and be affected by nature

policy

Impacts and effects: how the low
carbon transition and nature-related
policy action could interact

Explore the price of agricultural
commodities as land

5 Additional nature impacts:

conservation measures are of both nature and climate action
implemented along with anti- on commodity production broaden their view of the
deforestation action future that does not account
Nature tradeoffs: Examine Opportunities: Identify potential for significant and

% region-specific changes in new opportunities that may not accelerating policies that
production of commodities result from climate policies alone address nature loss,
influenced by land under additional to (and overlapping

conservation with) policy action on climate
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FPS + Nature incorporates interrelated, policy-supported climate and nature
trends that could be material to investors

NOT EXHAUSTIVE Assessed trends are:
Climate transition Nature transition
trends Emissions trends £ Driven by policy
pricing & Nature [[IIIT]] action to address
regulation markets both the climate and

nature crises
Deforestation &

afforestation iTF Underpinned by
Bio- g@ Land | technological
energy Sustainable protection development and

agriculture readiness indicating

plausibility

Food waste Supported by market

Diet Land I~ .pp Yy .
. . shifts demonstrating
shifts restoration
complementary

action and support by
firms, consumers, and
citizens

Note: Because climate and nature are highly interrelated, the distinction depicted in this diagram is a simplification.
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FPS + Nature focuses on policy related to the land use sector, which is the
largest contributor to global biodiversity loss

---------------------------------------------

FPS + Nature scope 6 direct drivers of nature & biodiversity loss!

IN SCOPE: FPS + Nature includes a comprehensive assessment of the impact of land use-

o Changes in land use — modification and
related policies

destruction of habitats

* Land use change has the largest impact on terrestrial ecosystems, compared to other key

drivers of biodiversity loss?! Climate change — temperature and

precipitation changes to which species are

* Land use and human population change alone have substantially impaired ecosystem not adapted

function across nearly 30% of terrestrial surface area.?2 75% of deforestation is caused by

the food system, which threatens 86% of species at risk of extinction3 Direct exploitation of organisms —

removal of species and habitats for their

FPS + Nature also considers policies that address climate change and direct exploitation of direct use

organisms (especially trees in forests)

OUT OF SCOPE: FPS + Nature focuses on land use impacts and thus does not account for: Changes in sea use — modification and

*  Policies regulating the marine and freshwater environment (e.g., the UN Convention on HESILGTRN @ yelafiEzis

the Law of the Sea regulates the location of fishing activities) Pollution — degradation of the quality of

*  Policies regulating pollutants not related to agriculture (e.g., the EU’s Directive on single- soil and water, which disrupts habitats

use plastics restricts the sale of certain products that cause pollution) Invasion of alien species — competition
with native species, spread of disease and

removal of niches

000 606

*  Regulations on invasive species (e.g., the US National Invasive Species Act prevents the
spread of specific species found to be harmful)

1.IPBES 2.Newbold (2018) 3. Edie, citing Chatham House



https://ipbes.net/global-assessment
https://royalsocietypublishing.org/doi/10.1098/rspb.2018.0792
https://www.edie.net/biodiversity-loss-agriculture-threatening-86-of-at-risk-species-says-major-un-backed-report/
https://www.chathamhouse.org/sites/default/files/2021-02/2021-02-03-food-system-biodiversity-loss-benton-et-al_0.pdf

FPS + Nature INEVITABLE
6 POLICY
RESPONSE

FPS + Nature focuses on transition risks, in line with the IPR’s objectives

---------------------------------------------

=7  Transition risks

Focus of FPS + Nature

Physical risks

Definition Result from developments that aim to Result from dependence on the stability of
address nature and climate issues, such as nature and climate; arise when planetary

m government regulation and policy? systems are compromised; can be event-

driven (acute) or longer-term shifts (chronic)?
Example Regulatory requirements; changes in Acute: Extreme weather?
— I .dema_nd; mandated reporting; Chronic: Increases in global temperatures;

rep.utat.pngl impacts; technology loss of ecosystem services (e.g., pollination);
availability changes in soil quality?

Relation to Transition risks are modelled (e.g., the Acute physical risks are held constant in the

FPS + Nature

5

impact of emissions regulation in the land
use sector is assessed)

modelling (e.g., the impact of increased
frequency of extreme weather on crop
yields is not incorporated) while climate-
related chronic physical risks are included?

1. UNPRI 2.TCFD; TNFD 3. Modelled chronic physical risks include changes in average temperature and average precipitation rates, both of which impact crop yields; modelling does not account for
nature-related chronic physical risks, such as loss of pollination. For more information on physical risks modelled in MAgPIE, please see a description of the underlying LPJmL model here.

The IPR focuses on an
acceleration of policy
responses to
environmental issues
with the aim of preparing
investors for resulting
portfolio risks and
opportunities?

Nevertheless, both
physical and transition
risks are relevant to
investors, and additional
work is required to
provide investors with a
better understanding of
such physical risk


https://www.unpri.org/inevitable-policy-response/what-is-the-inevitable-policy-response/4787.article
https://assets.bbhub.io/company/sites/60/2020/10/FINAL-2017-TCFD-Report-11052018.pdf
https://framework.tnfd.global/wp-content/uploads/2022/06/TNFD-Full-Report-Mar-2022-Beta-v0-1.pdf
https://www.pik-potsdam.de/en/institute/departments/activities/biosphere-water-modelling/lpjml
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FPS + Nature follows a rigorous approach to assess emerging trends,
underpinned by policy development as well as technological and market shifts

Geographic variation is considered throughout the process, with research and parameterization occurring at
the regional level

Compile existing

legislation and
announced
commitments

Collect information on
nature-related legislation,
commitments and initiatives
related to protected areas,
land restoration, and nature
markets

Incorporate climate-related
information from the IPR’s
ongoing policy tracking
(summarised in Quarterly
Forecast Trackers), focusing
on agriculture and forestry

Evaluate credibility
of announced
commitments

Collect source of
announcements

Account for track record of
previous environmental
action

Account for historical
trends to ensure announced
changes are realistic

Evaluate geography-specific
quality of governance

Assess development
of technology and
market shifts

Evaluate progress of
technology development

Examine emerging markets
for sustainable goods and
services

Account for direction and
magnitude of citizen
attitudes towards
environmental action,
suggesting civil society
support for new policies

Define policy-related

trends and
trajectories

Use existing and future
policy to define
trajectories of policy
development

Consider development of
technology and market
shifts to ensure that
assessed trends are
realistic and supported by
citizens

Parametrize key
trends for scenario
modelling

Incorporate assessed
policy trends along with
technological and market
trends to estimate change
in the value of modelling
levers

Assign a quantitative value
to key modelling levers
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1. FPS + Nature refreshes policy assessments from FPS 2021 to incorporate new
developments on climate and emerging commitments on nature

Source of information

Example of policy or commitment

Climate Emissions pricing Carbon pricing schemes, including taxation and emissions US: USDA plan to reduce 50% of emissions in the agricultural sector by 2050; New
E and regulation trading schemes; net zero targets; national emissions- Zealand: proposal to price emissions in the agricultural sector from 2025; 125
reduction strategies and commitments countries: Global Methane Pledge to target 30% reduction in CH, emissions (2020-30)
Bioenergy National renewable energy regulation; national renewable UK: 2021 policy paper setting out a key role for sustainable biomass in a transition
energy strategies; net zero targets away from fossil fuels; multiple countries, including the US and EU: subsidies for
bioenergy and biofuels
Diet shifts National regulatory policy on alternative proteins; national EU: Farm to Fork strategy prioritising development of alternative proteins; Germany:
alternative protein investment strategies; proposed proposed ‘animal welfare levy’ on meat, dairy and eggs; US: USDA and FDA plan to
legislation related to conventional animal meat create a joint regulatory framework for cell-based meat product approval
Overla pping Deforestation National legislation regulating forests and logging; US: proposed FOREST Act to prohibit entrance of agricultural commodities produced
li d :{i};}: and afforestation Nationally Determined Contributions (NDCs); commodity- with illegal deforestation; EU: Timber Regulation to prohibit entrance of illegally
climate an specific laws; trade and public procurement policies sourced wood; Brazil, DRC and Indonesia: strategic alliance on forest conservation
nature Sustainable National climate strategies; NDC commitments; national Turkey: NDC aiming to control the use of fertilisers; EU: Farm to Fork Strategy targeting
6%% agriculture agricultural strategies and objectives; government-led 20% reduction in fertiliser use by 2030; UK: 2018 Clean Growth Strategy aiming to
programmes to reduce emissions from agriculture encourage the use of low-emissions fertiliser
Food waste UN goals; national policies and commitments related to UK: commitment to halve per capita food waste by 2030, with action such as rolling out
@ food waste; national food waste regulation separate household food waste collection by 2023; Italy: tax rebates for retailers
donating food about to be wasted
Nature Nature markets UN goals; emerging biodiversity and nature targets; Australia: proposed government support for a voluntary biodiversity credit market; UK:
national nature strategies; government announcements Environment Act including a legally binding target for species abundance; nearly 200
related to biodiversity credit markets countries: National Biodiversity Strategies and Action Plans under CBD
Land protection National nature strategies; NDC commitments; other More than 190 countries: CBD’s COP 15 commitment to protect 30% of global land and
[@ national commitments, e.g., in support of CBD’s 30x30 sea by 2030; US: President Biden’s commitment to conserve 30% of national land by
target; national legislation 2030; EU: Biodiversity Strategy to enlarge protected areas
Land restoration National nature strategies; NDC commitments; national More than 190 countries: CBD’s COP 15 commitment for 30% of global land and sea to
restoration commitments; target setting under the be under restoration by 2030; Latin America: Initiative 20x20 to bring more than 50M
UNFCCC, CBD and UNCCD; global and regional initiatives hectares of degraded land into the process of conservation and restoration by 2030;

China: Master Plan for the Protection & Restoration of Important National Ecosystems
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2. Due to their uncertainty, announced commitments are evaluated 6 RESPONSE
based on source, track record, historical trends and geography-specific

quality of governance

---------------------------------------------

Evaluate policy ambition
based on source of
announcement

Evaluate policy ambition
based on track record

Evaluate historical trends

Adjust assessment based
on geography-specific
quality of governance

v

Announced commitments are
taken as an upper bound for
policy ambition

Commitments are evaluated
based on whether they are
supported by a published
strategy or enacted legislation

The assessment is adjusted
according to:

A region’s nature-related
track record of developing
and implementing policies to
protect nature

A region’s climate-related
track record in reducing
emissions and implementing
environmental action

Historical trends in progress
on nature outcomes are used
to establish a likely upper
bound for increases in nature
outcomes, based on historical
outcomes (e.g., the largest
regional increase in the area
of land under protection in
FPS + Nature is 12 percentage
points by 2030, slightly
exceeding the increase in area
under protection in
Developed East Asia between
2016 and 2021%)

A region-specific quality of
governance index is
constructed based on the
World Bank’s Worldwide
Governance Indicators?

Assessed policy outcomes are
adjusted according to a
region’s value on the
governance index. A region’s
progress is capped based on
its score on the governance
index

1. Data is not available prior to 2016. Developed East Asia is the region with the highest increase in land under protection for this period, thus is taken as an upper bound for feasibility. Data is provided by the World Bank. 2. World Bank



https://data.worldbank.org/indicator/ER.LND.PTLD.ZS
https://info.worldbank.org/governance/wgi/Home/Reports
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3. Market shifts and technological developments are also assessed to

understand how broader global trends could interact with policy @ oeveiopedtrend  emergingtrend

©00000000000000000000000000000000000000000000

NOT EXHAUSTIVE

Trend

Supporting market and technological developments

Related policy action

Diet shifts

Consumer behaviour may signal a shift
away from ruminant meat
consumption in some regions while
technology to produce alternative
proteins may improve

Decreases in per capita meat consumption have been observed in New Zealand,
Paraguay, Canada, Switzerland, Nigeria, and Ethiopia?® (source)

The cost of lab grown-meat is decreasing due to improvements in technology (source)

Price parity for plant-based meat has been achieved in the Netherlands (source)

. Research & development and commercial-

isation support for alternative proteins

Implementation of emission pricing and
regulation in the land use sector

l@] aD::Iorestation

Consumer and private sector
awareness and action on deforestation
may increase, potentially indicating

1.2 million EU citizens demanded a strong law against deforestation (source)

Financial institutions with USD 8.9 trillion in assets under management have signed

Bans on the sale of products linked to
deforestation

. ) Eliminati . itv-Dri D . . N
afforestation increased support for more anti- the Cqmmltment on Eliminating Agricultural Commodity-Driven Deforestation, More stringent enforcement of policies that
i . targeting 2025 (source) .
deforestation action from regulate forests and logging
governments Commodity-specific certified production area under the Roundtable on Sustainable
Palm Qil, which combats deforestation, has increased 140% since 2017 (source)®
Food waste Private sector commitments may be The Consumer Goods Forum, representing 400 companies across 70 countries, Bans on the discarding of unsold food for
@ supported by technology aimed at resolved in 2015 to halve food waste from within the operations of its members by restaurants and supermarkets
consumers and corporates to reduce 2025 (source)
food waste further Technology designed to reduce food waste is emerging® with USD 1.9 billion in Policies to collect food waste separately
funding for solutions raised by technology companies in 2021 alone (source) from household waste
Nature Increasing private sector action on Private sector companies are setting biodiversity targets: 51% of Fortune 500 Mandated no harm principles for corporate
629 markets biodiversity may be supported by companies acknowledge biodiversity loss and 5% have set quantified targets? (source) sector actions that impact biodiversity levels
emerging certifications and regulatory

1. For the period of 2000 to 2019. 2. In comparison, 83% of companies have set quantified climate targets.
4. Underpinning this statistic, 6,000 people from Brazil, France, Germany, Switzerland, the UK, and the US were surveyed by the Union for Ethical Biotrade’s 2020 Biodiversity Barometer.

standards along with consumer
sentiment

commodities as well, including soy and paper.

Verra has certified over 200 projects according to its Climate, Community &
Biodiversity (CCB) Standards (source), South Pole has developed EcoAustralia™ credits
that leverage Australian Biodiversity Units (source), and GreenCollar has launched
NaturePlus™ credits for biodiversity outcomes (source)

82% of people?® believe that companies have a moral obligation to assure positive
impacts on people and biodiversity (source)

Support for voluntary markets for high-
quality biodiversity credits to deliver positive
biodiversity outcomes

3. This could include apps that suggest recipes given available ingredients or Al-based sales forecasting for food retailers and restaurants.
5. Zero deforestation standards have been developed for other


https://www.mdpi.com/2076-2615/11/12/3466/htm
https://www.forbes.com/sites/lanabandoim/2022/03/08/making-meat-affordable-progress-since-the-330000-lab-grown-burger/?sh=3eb7bd714667
https://proveg.com/press-release/plant-based-meat-now-cheaper-than-conventional-meat-in-netherlands/
https://www.wwf.eu/wwf_news/media_centre/?uNewsID=1430691&utm_source=Press+List+WWF+EPO&utm_campaign=70fc6a847d-EMAIL_CAMPAIGN_2020_09_08_11_27_COPY_01&utm_medium=email&utm_term=0_12dfb21e9b-70fc6a847d-
https://climatechampions.unfccc.int/wp-content/uploads/2022/11/COP-27-Press-Briefing-FSDA-1.pdf
https://rspo.org/about
https://www.theconsumergoodsforum.com/wp-content/uploads/2020-Food-Waste-One-Pager.pdf
https://agfundernews.com/food-waste-tech-corporate-commitments-policy-drive-record-1-9bn-funding
https://www.mckinsey.com/capabilities/sustainability/our-insights/where-the-worlds-largest-companies-stand-on-nature
https://verra.org/project/ccb-program/
https://www.southpole.com/ecoaustralia-frequently-asked-questions
https://greencollar.com.au/our-services/natureplus/
https://static1.squarespace.com/static/577e0feae4fcb502316dc547/t/5faba5647c9a080d1659515b/1605084543908/UEBT+Biodiversity+Barometer+2020.pdf
https://responsiblesoy.org/certificacion?lang=en
https://fsc.org/en/what-the-fsc-labels-mean
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4. FPS + Nature assesses possible policy trajectories based on existing and
future commitments, influenced by technology and market shifts

NOT EXHAUSTIVE

FPS + Nature trend

Expected positive impact

Expected negative impact

Indicative impact on nature

s

Emissions pricing
and regulation

Emissions regulation and reduction policies could emerge in the land use sector, with some developed
countries implementing forms of carbon pricing in the land use sector before 2030

Incentivises habitat preservation and restoration in
carbon-rich natural environments through NBS

Bioenergy

Governments could regulate the use of less sustainable first-generation bioenergy and shift towards
production of second-generation bioenergy

Reduces land available for habitats and species due to
increased demand for land

Diet shifts

Government action in developed countries could increase the cost of ruminant meat production in
comparison to other protein sources, through emissions regulation and support for alternative protein
development

Reduces demand for ruminant meat consumption,
which reduces pressure on land available for habitats

Deforestation &
afforestation

Increased policy stringency on deforestation-linked commodities in importing countries could increase
international momentum to halt deforestation in exporting countries

Reduces production of deforestation-linked
commodities, which reduces habitat destruction

Sustainable
agriculture

Government funding for sustainable agricultural practices underpinned by commitments to reduce
fertiliser use could increase nitrogen uptake efficiency in crop production

Reduces habitat degradation resulting from fertiliser
run-off and overapplication

Food waste

Governments could act to scale and augment initiatives to reduce consumer and private sector food
waste, resulting in a smaller proportion of food being wasted

Reduces demand for agricultural land, which reduces
land conversion caused by agricultural expansion

Nature markets

Increasing formalisation of biodiversity targets and nature-related regulation could support the
emergence of voluntary biodiversity credit markets

Increases implementation of market-based incentives
to improve biodiversity outcomes

Land protection

Government action to safeguard biodiversity could involve introducing and strengthening regulation to
protect land, including biodiversity hotspots

Increases quantity of land that is safeguarded with
increased protection of vital ecosystems

00062000

Land restoration

Governments across the world could increasingly act to restore degraded ecosystems through public
restoration programmes, supplemented by private sector financing (e.g., through carbon credits for
afforestation)

Increases number of land restoration initiatives to
improve quality of degraded habitats
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5. FPS + Nature estimates changes in key policy-related trends at the global i comparison to ps 2021:

1 Update?! Addition
and regional level P
............................................. EPS + Nature
2020 2030 2050
° . . . o . 2
Climate o Emlssmns.prlcmg and regulatlon. N o <1 ‘ 54 ‘ 105
Update: Diet shifts are adjusted to USD/tCO, in the land use sector, implicit3
better account for regional variation, :
consumer responses to prices, and Bloenergy. : : ¢ 38 ® v 20
P P ’ EJ production of second-generation bioenergy
slower-than-initially-anticipated
alternative protein market growth Diet shifts ‘ 33 ‘ 40 ‘ 37
Ruminant meat production (Mt DM/yr)

Overlapping climate and nature QD Deforestation and afforestation ‘ 4.000 ‘ 4100 ‘ 4300

g ’ ’ ’
Update: Sustainable agriculture levers Forest land (Mha)
account for emerging policy ambition % Sustainable agriculture . - - =
to improve nitrogen fertiliser use O Nitrogen uptake efficiency (%)*
efficiency while food waste reduction
ambition increases @ ;oggf\(’)v:;tv?/asted ‘ 26 ‘ 24 . 20

(o]
Nature @ Nature markets . < . ‘
o _ 1 12 45
Addition: New modelling levers are USD/ha/yr for a biodiversity credit
added to account for nature-related ﬁ Land protection® ‘ 15 20 ”
policy action % global terrestrial protected surface area
@ Land restoration e 0 ‘ 4 ‘ 6

% global terrestrial surface area under restoration®

1. Updated levers are aligned with the most recent release of FPS (FPS 2022 — see Appendix) 2. Weighted average of modelled implicit carbon price 3. Implicit carbon prices proxy for a range of policies/regulations targeting a reduction in land use emissions
4. Average across regions 5. FPS 2022 accounts for current protected areas and protection of biodiversity hotspots only, after 2025 and limited to a subset of countries 6. Additional restored terrestrial land compared to 2020 (intentional restoration only,

occurring due to human intervention)
Note: All values shown here are at the global level
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FPS + Nature uses the MAgPIE model to produce indicative value drivers based
on assessed policy, technology and market trends

The Model of Agricultural Production and its Impact on the Environment (MAgPIE) is a world class open-source land use model

INPUTS MAgPIE OUTPUTS

*  Population Technological change, ° Investments to convert to Emissions and biodiversity levels
* GDP such as new crop varieties new land use type

* Dietary choices or farm machinery

* Demand elasticities ® lIrrigation investments

Policies and climate & nature action Optimisation

® Carbon or biodiversity prices % e >

O ;‘ : Food and land prices
R
® Land protection and restoration |
Biophysical and climate data Technical mitigation Land use change

Production of key commodities

A 4

* Action to combat deforestation
° Bioenergy demand

* Temperature increase associated Investments into Regional demand is met
with RCP scenario mitigation measures such by domestic production

* Biophysical constraints of crops as R&D for yield and imports, with some Costs of afforestation, technology
and vegetation improvements constraints on trade change and production inputs

Note: The model is represented linearly for simplicity. More information on the model can be found here and here.

Source: Dietrich J, Bodirsky B, Weindl |, Humpendder F, Stevanovic M, Kreidenweis U, Wang X, Karstens K, Mishra A, Beier F, Molina Bacca E, von Jeetze P, Windisch M, Crawford M, Klein D, Singh V, Ambrésio G, Araujo E, Biewald A, Lotze-Campen H, Popp A (2022).
“MAgPIE - An Open Source land-use modeling framework - Version 4.5.0.” doi: 10.5281/zenod0.1418752, https://github.com/magpiemodel/magpie.



https://www.pik-potsdam.de/en/institute/departments/activities/land-use-modelling/magpie
https://doi.org/10.5194/gmd-12-1299-2019
https://doi.org/10.5281/zenodo.1418752
https://github.com/magpiemodel/magpie

FPS + Nature INEVITABLE
POLICY
RESPONSE
.

Executive summary

The Inevitable Policy Response (IPR)
Nature and its impact on investors
New release: FPS + Nature

Approach

Assessed policies and trends

Implications for investors

Environmental outcomes
Appendix: FPS + Nature

Appendix: FPS 2022
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Emissions pricing and regulation: Governments in developed countries are
beginning to introduce policies to reduce land use emissions

Policy trend: Government policies regulating land use
emissions could increase in number, with some developed
countries likely to implement forms of carbon pricing in the
land use sector before 2030

M cH, N0 M co,

Global land use emissions (GtCO,e)

11.8

7
3.9 0

579
5 7.4 %
- 6.2
3.7 -1 4.4 3.6
- 3.6
21

2040 2045

2050

2020 2025 2030 2035

»

Existing action

There are a small number of countries with carbon pricing in the land use sector, e.g.,
land-based carbon offsets are permitted under California’s cap-and-trade system® and
Australia’s carbon credit system;® explicit carbon pricing schemes for agriculture have
been proposed in New Zealand! and Denmark?® 8

Legally binding emissions targets for agriculture have been introduced in some
developed countries including Denmark, New Zealand and Ireland, e.g., Ireland’s
agricultural sector must reduce emissions by 25% by 20304 3

Trajectory in FPS + Nature

Developed countries could begin to introduce carbon pricing in the land use sector
before 2030 via explicit pricing schemes (incl. through fuel taxes) or inclusion of land-
based offsets in mandatory carbon markets; developing countries could move more
slowly

Accelerating emissions regulation could incentivise the use of nature-based solutions
(NBS) to produce carbon credits, with large potential for production of NBS-based
carbon credits at lower costs in developing countries; NBS-based carbon markets may
be supplemented by emerging nature markets’

Emissions regulation may also encourage adoption of low-emissions agricultural

practices, such as nitrogen-fixing crop rotations and livestock feed additives, while
making emissions-intensive commodities more expensive to produce

1. New Zealand government 2. Council on Economic Policies 3. Non-binding global targets such as the Global Methane Pledge also impact agricultural emissions. 4. Irish government. Compared to 2018 levels 5. Center for Climate and Energy Solutions 6.
Australian government 7. See subsequent slides for more information on biodiversity credit markets. 8. In addition, some countries, including Iceland, Mexico, and Ireland, impose carbon taxes on fossil fuels used across sectors (World Bank).

Note: 2020 baseline CO, land use emissions are aligned with the Global Carbon Project; N,O and CH, emissions are aligned to FAO agriculture emissions, from FAQO.


https://consult.environment.govt.nz/climate/agriculture-emissions-and-pricing/
https://www.cepweb.org/denmarks-green-tax-reform-g20-countries-should-take-notice/
https://www.globalmethanepledge.org/
https://www.gov.ie/en/publication/76864-sectoral-emissions-ceilings/#:~:text=Following%20the%20approval%20of%20the,Government%20on%2028%20July%202022
https://www.c2es.org/content/california-cap-and-trade/
https://business.gov.au/grants-and-programs/Emissions-Reduction-Fund
https://carbonpricingdashboard.worldbank.org/map_data
https://www.globalcarbonproject.org/carbonbudget/
https://www.fao.org/faostat/en/#data
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Bioenergy: Governments may incentivise second-generation bioenergy through
R&D support and regulation, helping to meet decarbonisation goals

Policy trend: Second-generation bioenergy production Existing action

could reach 90 EJ in 2050, as governments increase the Bioenergy accounts for one-tenth of global primary energy supply, with approximately

stringency of bioenergy sustainability regulation and fund half of this being traditional biomass (not pictured on graph)*
research and development National strategies and sustainability criteria are emerging in developed countries,

particularly the EU,? shifting bioenergy production towards more sustainable sources,
. ] including second-generation bioenergy
Global bioenergy production, by feedstock (EJ) Government funding for second-generation bioenergy R&D is available in some

developed countries, including Australia? and the US3

¥ second-generation - bioenergy crops [ First-generation

B second-generation - crop residues Trajectory in FPS + Nature
100 90 Second-generation bioenergy production could grow at 8.5% p.a. to 90 EJ in 2050,
reflecting global policy support for second-generation bioenergy as an alternative to
30 fossil fuels, through:
*  Carbon pricing in the energy sector, which could increase the cost of fossil fuels,
60 making bioenergy more attractive
* Increases in government funding for R&D for second-generation bioenergy, which
40 could drive reductions in the cost of producing bioenergy
1 20 *  Stricter sustainability regulation, which could promote a shift away from first-
20 12 7 s generation bioenergy, where feedstocks can be grown where food is produced
Second-generation biomass could primarily be used for power production and heating
0 4 2 in conjunction with carbon capture and storage (CCS), with a relatively small proportion
2020 2030 2050 converted to liquid biofuels for use in hard to abate sectors®

1. European Commission 2. IEA 3. Tax credits for second-generation biofuel production are available as part of the IRA. 4.|EA 5. Hard to abate sectors include aviation and shipping

Note: First-generation bioenergy is produced from food crops. Second-generation bioenergy is produced from crop residues and dedicated bioenergy crops. Third-generation bioenergy is not considered and is produced from algae and wastes (Nanda et al.
2018). Traditional bioenergy is also not considered and refers to combustion of biomass such as wood, animal waste, and traditional charcoal (IRENA). 2020 baseline numbers are generally in line with IEA numbers for liquid biofuels and modern solid bioenergy
use, although definitional differences make it difficult to establish perfect alignment (e.g., modern solid bioenergy is a broader category than the specific first- and second-generation bioenergy categories included in FPS + Nature).



https://link.springer.com/chapter/10.1007/978-981-13-1307-3_1
https://www.irena.org/Energy-Transition/Technology/Bioenergy-and-biofuels
https://www.iea.org/fuels-and-technologies/bioenergy
https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/biomass_en
https://www.iea.org/policies/4670-second-generation-biofuels-research-and-development-program-gen-2
https://www.congress.gov/bill/117th-congress/house-bill/5376/text
https://www.iea.org/fuels-and-technologies/bioenergy
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Diet shifts: Decreases in ruminant meat consumption could occur over the long
term if consumers switch towards alternative protein sources

---------------------------------------------

Policy trend: The relative price of ruminant meat compared Existing action

to Othe,r prOte,m sou.rces could increase thr(?Ugh em|§5|ons Current global ruminant! meat consumption per capita is 85 calories per day,? reaching over
regulation while policy support for alternative protein 250 calories per day in Latin America’s Southern Cone

development could encourage consumers to shift away Targets to reduce meat consumption have not been widely implemented, but exist in

from ruminant meat consumption countries such as China3 and Finland?

Alternative protein strategies and public investment are emerging primarily in developed

Global ruminant meat consumption (kcal/person/day) countries, e.g., the UK has identified alternative proteins as a priority area for funding®and

— EPS + Nature — BAU China will invest in R&D of alternative proteins as part of its 14t Five-Year Plan®
120 Taxes on meat and dairy have been proposed in a few developed countries, including
Switzerland and New Zealand®
100 . .
-39% Trajectory in FPS + Nature
80 -20% \l Per capita global ruminant meat consumption could fall by 20% (2020-2050), driven by an
increase in the relative price of animal protein, due to:
60 Consumption Consumption *  R&D and commercialisation support for alternative proteins, as governments create an
decrease in decrease enabling environment, accelerating technology development and decreasing prices, which
40 FPS + Nature compared to could increase substitution of animal protein with alternative proteins, especially in
(2020-2050) BAU (2050) developed countries
20 *  Policies that increase the cost of agricultural emissions, which could impact the relative
price of ruminant meat and accelerate consumer trends of decreases in per capita
0 ruminant meat consumption, especially in developed countries’

2020 2025 2030 2035 2040 2045 2050

1. Ruminants are herbivores with three- or four-chambered stomachs, such as cows and sheep. 2.FAO 3. Guardian 4. Finnish government 5.TAPPC 6.UK government 7.Whitton et al. (2021) 8. AFN
Note: 2020 baseline per capita food demand is calculated by Bodirsky et al (n.d.), using dietary data such as incomes, age distributions and BMI, calibrated against historical food demand data from FAO.



https://www.fao.org/faostat/en/
https://www.theguardian.com/world/2016/jun/20/chinas-meat-consumption-climate-change
https://mmm.fi/en/climatefriendlyfoodprogramme
https://www.tappcoalition.eu/nieuws/16831/increasing-number-of-countries-start-taxing-meat-and-dairy-
https://www.gov.uk/government/publications/government-food-strategy/government-food-strategy
https://www.mdpi.com/2076-2615/11/12/3466/htm
https://agfundernews.com/five-year-plan-cultivated-meat-included-under-china
https://rse.pik-potsdam.de/doc/magpie/4.5.0/15_food.htm
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Deforestation and afforestation: Increasing policy stringency on forest

protection and anti-deforestation legislation may end net deforestation by 2030

Policy trend: Policies banning the sale of deforestation-
linked commodities in major importing countries could
increase international pressure to halt deforestation in
exporting countries, with net zero deforestation by 2030

Global forest land (Mha)
B Managed forest

B Natural forest

+7%
4086 4,263

| 3 pgum 65 pa

3,996

2020

2030 2050

o

Existing action

From 2010 to 2020, global net forest loss was 4.7 million hectares per year?, driven by
significant deforestation in tropical regions

There are widespread commitments to halt deforestation? and increase forest land,
through international initiatives® and national pledges, such as China’s pledge to plant
and conserve 70 billion trees by 2030, reflecting global ambition to end net
deforestation

Leading commodity-importing regions are targeting deforestation-associated
commodities through laws regulating their sale, such as the EU’s provisional mandatory
due diligence protocol®

Trajectory in FPS + Nature

Global forest land could increase by 273 Mha by 2050, with net deforestation ending
by 2030, achieving levels of forest cover equivalent to levels in the early 1990s® and
reflecting strong enforcement of legislation protecting forests in countries with high
levels of deforestation

Regulation to prevent the sale of deforestation-linked commodities in leading
commodity importing regions, such as the US and the EU, could drive more stringent
forest protection policy in commodity-exporting regions, to maintain positive trade
flows

1. FAO 2. Nearly 150 countries have signed the Glasgow Leaders’ Declaration on Forests and Land Use to halt and reserve forest loss by 2030. 3. International initiatives include the Bonn Challenge 4. WEF 5. European Commission 6.0Our World in Data
Note: For additional information on policies targeting deforestation, please refer to the IPR’s Supply Chain Analysis work. 2020 baseline managed forest area is taken from the FRA (2020) dataset. Natural forest area, by the sub-land-types primary forest, secondary

forest and other natural land is based on the LUH2 data set (Hurtt et al. 2018).



https://www.fao.org/documents/card/en/c/ca8753en
https://www.bonnchallenge.org/
https://www.weforum.org/press/2022/05/china-will-aim-to-plant-and-conserve-70-billion-trees-by-2030-as-part-of-the-global-tree-movement/
https://ec.europa.eu/commission/presscorner/detail/en/ip_22_7444
https://ourworldindata.org/forest-area
https://www.unpri.org/inevitable-policy-response/ipr-supply-chain-analysis-for-tropical-soft-commodities/10678.article
https://fra-data.fao.org/
https://gmd.copernicus.org/articles/13/5425/2020/
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Sustainable agriculture: Implementation of national strategies to reduce @ RESPONSE
fertiliser use along with funding for implementation of sustainable agricultural

practices could improve nitrogen uptake efficiency 0%
Policy trend: Government funding for sustainable Existing action
agricultu ral practices, underpinned by commitments to Annual global demand for nitrogen used in fertilisers is around 110 million tonnes/yr.!
reduce fertiliser use, could increase nitrogen uptake This can contribute to food security by improving crop yields but can also result in

degradation of habitats when the nitrogen is not absorbed by plants

efficiency in crop production
Several countries have made commitments to reduce and improve fertiliser application,

] .. o such as the EU Farm to Fork Strategy which targets a 20% reduction by 2030 and Mexico’s
Global nitrogen Uptake eff|C|ency (A’) Climate Change Mid-Century Strategy aspiring to more calculated fertiliser application to
reduce greenhouse gas emissions from agriculture?

Funding for development and implementation of precision agriculture technology is

70 emerging around the world, although its use is more prevalent in wealthier nations, e.g.,
Australia announced an investment towards a New Centre for Digital Agriculture3and the

60 OECD has committed to investing in innovation for sustainable productivity growth>

50 Trajectory in FPS + Nature

40 Global average nitrogen uptake efficiency could improve by 9% from 2020 to 2050, in part
due to mandated limits on nitrogen application rates, which could emerge in developed

30 countries first, facilitate reductions in overapplication and be supplemented by use of

20 nitrogen enhancing products
Public investment in the development of precision agriculture technology, from R&D

10 through to commercialisation support, could drive down technology costs of emerging
practices and contribute to increased uptake

0 Government-led farmer education programs may also emerge in lower-yield areas to

2020 2050 teach farmers about efficient fertiliser application, particularly in developing countries*

1. FAO 2. UNFCCC 3. Australian government 4. Global implementation of farm-level practices is difficult, but farmer education may take the form of programs like India’s Ration Balancing Programme for livestock farmers 5. OECD
Note: This slide focuses on reducing fertiliser use, but other sustainable agricultural practices exist, such as livestock production with diet and feed management to reduce emissions (e.g., incentivized via grants in the US IRA Environmental Quality Incentives Program).
The CBD’s COP 15 biodiversity framework also recognises the need to manage agricultural areas sustainably. 2020 baseline nitrogen uptake efficiency data are taken from PIK, based on Zhang et al. (2015).



https://www.fao.org/3/ca6746en/ca6746en.pdf
https://unfccc.int/sites/default/files/mexico_mcs_final_cop22nov16_red.pdf
https://www.agriculture.gov.au/agriculture-land/farm-food-drought/innovation
https://www.nddb.coop/services/animalnutrition/programmes/ration-balancing-programme
https://www.oecd.org/newsroom/homepage/en/OECD%20Agriculture%20Ministerial%20DECLARATION%20EN.pdf
https://nationalaglawcenter.org/ag-the-ira-conservation-provisions-in-the-inflation-reduction-act/
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://rse.pik-potsdam.de/doc/magpie/4.5.0/index.htm
https://www.nature.com/articles/nature15743
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Food waste: Policies and new technologies that impact food waste could reduce
the amount of consumer and retail waste

Existing action

Policy trend: Governments may act to reduce consumer
and private sector food waste, resulting in a smaller
proportion of food being wasted

Global average food waste stands at 26%, reflecting relatively high rates of food waste
in most countries?!

Several countries, particularly higher income countries, have introduced mandates or
incentives to donate unsold food to reduce food waste, e.g., French supermarkets are

Average global food waste (% of food wasted) required to partner with charity organisations to donate unsold food?
There is significant global ambition to reduce food waste, reflected in the UN
26% Sustainable Development Goal 12.3, which aims to reduce global food waste and loss
24% ' by 50% by 2030,3 the ‘123 Pledge’ introduced at the UNFCCC’s COP 27, which
-23% establishes a framework for country and corporate commitments to reduce food
20% _t waste?, and the CBD’s COP 15 framework target to halve food waste by 20308

Trajectory in FPS + Nature

Food waste could fall by up to a quarter by 2050%, a reduction of over 200m
tonnes/yr,® consistent with decreases in household food waste through measures such
as targeted and better funded education programs, alongside:

*  Widespread policy action targeting retail waste, including incentives to donate
(e.g., tax exemptions) or mandatory donation of unsold food that remains edible

*  The development of waste reduction technology applied in the retail and
hospitality industries, such as Al-based sales forecasting’

2020 2030 2050

1. UNEP 2.Zero Waste Europe 3.UN 4. Champions 12.3 5. This is similar to the reduction under WRI’s ‘Highly ambitious’ scenario, which has some similar assumptions to FPS + Nature 6. Based on 931m tonnes of food being wasted each year (WEF) 7. Ellen
MacArthur Foundation 8. CBD
Note: Baseline 2020 global food waste estimates are taken from PIK, based on FAO food waste shares and conversion factors.



https://www.unep.org/resources/report/unep-food-waste-index-report-2021
https://zerowasteeurope.eu/wp-content/uploads/2020/11/zwe_11_2020_factsheet_france_en.pdf
https://sdgs.un.org/goals/goal12
https://champions123.org/release-new-123-pledge-set-mobilize-global-action-food-loss-and-waste-key-climate-strategy
https://research.wri.org/sites/default/files/2019-07/WRR_Food_Full_Report_0.pdf
https://www.weforum.org/agenda/2021/03/global-food-waste-solutions/
https://ellenmacarthurfoundation.org/artificial-intelligence-and-the-circular-economy
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://rse.pik-potsdam.de/doc/magpie/4.5.0/15_food.htm
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Nature markets: Voluntary biodiversity credit markets could emerge by 2030

underpinned by emerging public and private sector initiatives

-------------

Public sector action

&

Private sector action

Past
experience

Establishment of mandatory biodiversity
offsetting requirements in the context of
urban and industrial development®

Familiarity with carbon markets as a
way to support emission reduction,
avoidance, and sequestration goals’

Nature
targets

Recognition of the need to halt and
reverse biodiversity loss; development of
national strategies to safeguard and restore
nature, including via market mechanisms*

Formalization of nature-related
target-setting procedures (e.g., via
initiatives such as SBTN); emergence
of ‘nature positive’ commitments

%?O Market

\] development

Support for the market?® by establishing
funds or pilots for project implementation;
development of market infrastructure or
encouragement of market participation by
the private sector

&

Development of pilots and best-
practice methodologies for creation
and purchase of credits;® demand for
credits to meet nature-related
corporate commitments®

&

Emergence of voluntary biodiversity credit markets

1. This is similar to the way that targets on climate helped catalyze carbon markets. 2. Convention on Biological Diversity 3. McKinsey 4. For example, Australia's Threatened Species Action

Plan explicitly states a goal to "support innovative market mechanisms for increasing biodiversity and conservation of remnant native vegetation in productive landscapes." 5. 100+ countries

require, enable or are considering the use of biodiversity offsets (OECD) 6. WEF 7. McKinsey

the US to help fund projects (WRI) or development of a voluntary market in Malaysia (Bursa Malaysia)
Note: Nature markets could be additional to carbon markets that involve sale of NBS-based carbon credits.

8. WEF 9. Support could be analogous to carbon market support: e.g., tax incentives like 45Q in
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O5)

Momentum is building

Awareness of nature is increasing

Nearly 200 countries have developed a
National Biodiversity Strategy and Action
Plan?

51% of Fortune 500 companies
acknowledge biodiversity loss and 5% have
set targets in this area3

Formalisation of nature-related targets
could support growth of market-based
mechanisms

Existing and emerging action on nature
suggest a role for markets in helping meet
nature-related commitments?®

* Achieving nature-related targets requires

nature-related investment, potentially
catalyzing biodiversity credit markets that
could help fund land protection and
restoration?

* Voluntary biodiversity credit markets could

contribute to positive nature outcomes by
channeling private sector funding to high-
quality, verified biodiversity-related
projects®


https://www.naturebasedsolutionsinitiative.org/news/science-based-targets-for-nature-sbtn/
https://www.naturepositive.org/
https://www.cbd.int/nbsap/
https://www.mckinsey.com/capabilities/sustainability/our-insights/where-the-worlds-largest-companies-stand-on-nature
https://www.dcceew.gov.au/sites/default/files/documents/threatened-species-action-plan-2022-2032.pdf
https://www.oecd.org/environment/resources/Policy-Highlights-Biodiversity-Offsets-web.pdf
https://www3.weforum.org/docs/WEF_Biodiversity_Credit_Market_2022.pdf
https://www.mckinsey.com/capabilities/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge
https://www.weforum.org/agenda/2022/12/biodiversity-credits-nature-cop15/
https://www.wri.org/update/45q-enhancements#:~:text=45Q%2C%20a%20tax%20credit%20for,products%20through%20CO2%20utilization.
https://bursasustain.bursamalaysia.com/droplet-details/news/government-agrees-to-voluntary-carbon-markets-development
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Nature markets: Government action to articulate nature-related commitments

could spur the development of voluntary biodiversity credit markets )
Policy trend: Formalisation of nature-related targets and Existing action
creation of market infrastructure at scale could support Biodiversity is increasing in importance for policymakers. 177 countries have
emergence of voluntary biodiversity credit markets by revised or developed biodiversity strategies and action plans since 2010,3 with
2030, independent from NBS-based carbon markets a legally binding target for species abundance recently established in the UK*
o ] o Biodiversity credits are being considered by certain countries as one way to
Land used to generate biodiversity credits, independent of deliver biodiversity improvement, with the Australian government announcing
land used to generate NBS-based carbon credits (Mha) plans to create a voluntary market. Parallel private sector action includes the
development of markets via local individual pilot programmes and the creation
173 of methodologies to define and produce credits?

More information on potential
overlaps with land used to
generate NBS-based carbon credits
is shown on the next slide

Trajectory in FPS + Nature

Independent biodiversity credit markets may emerge by 2030 due to:

* An acceleration of commitments and legally binding targets to improve
biodiversity to facilitate achievement of targets agreed at the CBD’s COP 15

* Explicit support from governments for market development, such as
funding for creation of market infrastructure or pilot projects

14 e Corporate interest in biodiversity enhancement in response to consumer

<1 concerns about sustainability?

2020 2030 2050

1. WEF. For example, biodiversity credit creation and sale has occurred in Colombia and New Zealand. 2. 150+ UK companies, including Barclays, Nestle, SAP and Unilever, have joined the 'Get Nature Positive' framework to halt and reverse biodiversity decline
3. CBD. Note that more than 190 countries have also agreed to the CBD’s COP 15 biodiversity framework that articulates global biodiversity-related goals. 4. UK Government
Note: According to WEF, ‘Biodiversity credits are an economic instrument that can be used to finance actions that result in measurable positive outcomes for biodiversity through the creation and sale of biodiversity units’. In contrast to biodiversity offsets, which

compensate for residual adverse biodiversity impacts, biodiversity credits invest in nature recovery and nature-positive outcomes (WEF (2022)). 100+ countries require, enable or are considering the use of biodiversity offsets (OECD), but schemes and standards are
localised.



https://www3.weforum.org/docs/WEF_Biodiversity_Credit_Market_2022.pdf
https://getnaturepositive.com/whose-joined/)
https://www.cbd.int/nbsap/
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://www.gov.uk/government/news/new-legally-binding-environment-targets-set-out
https://www3.weforum.org/docs/WEF_Biodiversity_Credit_Market_2022.pdf
https://www.oecd.org/environment/resources/Policy-Highlights-Biodiversity-Offsets-web.pdf
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Nature markets: Desirable biodiversity outcomes could also be achieved on land

used to generate NBS-based carbon credits

---------------------------------------------

Biodiversity premia in
carbon credit markets

Afforestation & [l Biodiversity premium
I carbon credit price

reforestation
carbon credit
prices

(USD/tCO,) Observed price

premia show

willingness to pay

for positive
biodiversity
outcomes when
purchasing NBS-
based carbon

analysis of the
carbon credit
market?!

2022

credits, based on

More stringent criteria
for carbon credits

Poorly-planned NBS-based
carbon credits can cause
negative biodiversity
impacts? or fail to seize
opportunities to improve
biodiversity*

Best-practice guidance on
corporate use of NBS-based
carbon credits emphasises
the need to ensure
credibility by preserving
environmental integrity
and safeguarding
biodiversity3

Corporate demand for
biodiversity outcomes

Companies adhering to best
practice when purchasing
NBS-based carbon credits
may demand high-quality
credits that do not harm
biodiversity or have clear
biodiversity co-benefits

Growing appetite for
biodiversity enhancement
could also be met in
separate biodiversity credit
markets, which are
emerging at the local level®
and could scale up by 2030

INEVITABLE
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Relationship between
markets

Land used to generate NBS-
based carbon credits could
also be used to generate
biodiversity credits,
contingent on best-practice
standards that will articulate
the form of this overlap

Land used for NBS could
create revenue based on its
carbon sequestration potential
as well as its biodiversity value
(i.e., one asset being valued
for producing multiple
commodities)

1. Based on analysis of afforestation/reforestation carbon credit prices in the B2B market in May 2022, with premium for credits certified under Verra’s Climate, Community and Biodiversity (CCB) standard. (Source: Vivid Economics analysis). 2. Nature
Based Solutions Initiative 3. WRI. This is also supported by the IUCN’s Global Standard for Nature-based Solutions, which includes net gain to biodiversity and ecosystem integrity as a core criterion for NBS projects (IUCN). 4. For example, monoculture tree
planting could produce desirable carbon outcomes but support less biodiversity than tree planting that mimics natural forest (Hua et al. (2016)). 5. WEF. For example, biodiversity credit creation and sale has occurred in Colombia and New Zealand.



https://www.naturebasedsolutionsinitiative.org/news/on-the-misuse-of-nature-based-carbon-offsets
https://www.wri.org/insights/guidance-voluntary-use-nature-based-solution-carbon-credits-through-2040
https://portals.iucn.org/library/sites/library/files/documents/2020-020-En.pdf
https://www.nature.com/articles/ncomms12717
https://www3.weforum.org/docs/WEF_Biodiversity_Credit_Market_2022.pdf
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protection in line with international commitments, although meeting global

targets may require fast implementation

---------------------------------------------

Policy trend: Governments could act on the need to
safeguard biodiversity by introducing and strengthening
regulation to protect land

Percentage of terrestrial land protected (%)

2020 2030 2050
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Existing action

15% of global terrestrial land area was classified as protected in 20211

International support is behind protecting 30% of global land and sea area?, a
target supported by more than 190 countries at the CBD’s COP 153

Targets to protect 30% of national land have emerged in some developed
countries, including introduction of binding legislation in the EU*

Protected areas are recognised by the CBD as the ‘cornerstone of biodiversity
conservation’>, as land use change is a key driver of biodiversity loss

Trajectory in FPS + Nature

Protected areas could reach 20% of global land by 2030°, with the largest
increases seen in Canada and Australia and New Zealand, where there are
existing frameworks for protection

Global increases could be driven by emerging regulation in developed
countries with lower existing rates of protection, alongside the strengthening
of policy in biodiverse regions such as Southeast Asia and Latin America

Natural areas with high biodiversity and carbon sequestration potential are
likely to be the highest priorities for protection, as governments seek to meet
existing climate targets and emerging biodiversity targets’

1. World Bank, covering IUCN categories | through VI, ranging from strict nature reserves (la) to protected areas with sustainable use of resources (VI) 2. Target proposed by the Convention on Biological Diversity (CBD) 3.CBD 4. European Commission 5.CBD
6. This includes IUCN categories | through VI. 7. For example, the EU has proposed strict protection for areas of very high biodiversity and climate value (European Commission)

Note: 2020 baseline values are aligned with World Bank data.



https://data.worldbank.org/indicator/ER.LND.PTLD.ZS
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://environment.ec.europa.eu/strategy/biodiversity-strategy-2030_en
https://www.cbd.int/protected/overview/#:~:text=The%20value%20of%20protected%20areas,natural%20processes%20across%20the%20landscape.
https://environment.ec.europa.eu/strategy/biodiversity-strategy-2030_en
https://data.worldbank.org/indicator/ER.LND.PTLD.ZS
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Land restoration: Governments are acting to restore degraded ecosystems,
including forests and cropland, through public and private restoration activities

---------------------------------------------

Policy trend: Governments across the world are Existing action
beginning to introduce policies to restore degraded Up to 40% of global land is classed as degraded, primarily caused by unsustainable
ecosystems through national programmes, supplemented farming practices?, with limited action historically to address land degradation
by private sector action and funding Global land restoration pledges total around 700 million hectares, over one-third of
which are in Sub-Saharan Africa,?and include global initiatives such as the Bonn
Additional land restored in 2050 compared to 2020 (% of Challenge,? with frameworks like the UNCCD* and the CBD’s COP 15 biodiversity
total land) oo framework® also focusing efforts®
1He—>Q National and private funds for restoration are emerging, alongside legislation
strengthening the legal framework for restoration, such as the EU’s proposed Nature
i< Restoration Law’
° @e ® Trajectory in FPS + Nature
° 3 aﬁe - By 2050, policy action targeted at degraded land could lead to an additional 6% of
TAF land being restored globally, with over 70% of this achieved by 2030
N o 3 The largest share of global restoration could be seen in the EU and UK region as well
3 (5 ] ez as biodiversity-rich Tropical Africa, followed by China, with limited restoration in low
<o 5‘6 ;) commitment regions such as Russia and Developed East Asia
o oo Increasing restoration could be driven by public sector restoration programmes,
(6 ) complemented by NGO action, particularly in high biodiversity areas, as well as
private sector-led restoration, potentially financed through carbon or biodiversity
credits®

1.UN 2.PBL 3.BonnChallenge 4.UNCCD 5.CBD 6. Globalinitiatives like the UN Decade on Ecosystem Restoration also contribute to building awareness of the issue. 7. European Commission 8. For example, restoration in Europe has been implemented by
governments, NGOs, research institutes, the private sector, and international bodies (UNEP-WCMC, FFl and ELP)
Note: Land restoration covers land restored as part of government pledges. 2020 baseline values are set at 0 to enable an analysis of additional restored land.



https://www.unccd.int/news-stories/press-releases/chronic-land-degradation-un-offers-stark-warnings-and-practical
https://www.bonnchallenge.org/
https://www.unccd.int/land-and-life/land-degradation-neutrality/projects-programmes/ldn-target-setting
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
https://www.decadeonrestoration.org/
https://environment.ec.europa.eu/topics/nature-and-biodiversity/nature-restoration-law_en
https://restorationfunders.com/funding-ecosystem-restoration-in-europe.pdf
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Implications for investors: Forecast Policy Scenario + Nature (FPS + Nature)

---------------------------------------------

The following pages describe key outcomes from the exploratory FPS + Nature scenario and outline potential
implications for investors. These fall into three categories, elaborated below:

1. Disruption to commodity production
and supply chains

*  Deforestation-linked commodities could
experience market access, liability and
reputational risks before policy action
comes to halt commodity-driven
deforestation

*  Some tropical commodities may see costs
and prices increase due to more land
protection and action on deforestation

*  Ruminant meat production could fall in
developed regions and at the global level,
despite increases in developing country
demand due to increasing populations and
incomes

Note: Impacts are derived from the modelling of FPS + Nature.

2. The development and evolution of new
products and technologies

Alternative protein production could
increase by 50x from 2020 to 2050, with
market share potentially reaching 24% of the
market for protein by 2050

Second-generation bioenergy production
could increase significantly to 2050, with
opportunities distributed globally

New technologies to reduce nature and
climate impacts could present opportunities
for investment, including sustainable crop
production technology, food waste reduction
technology, and technology for supply chain
traceability

3. NBS-based carbon credits and emerging
nature markets

The “quality” of NBS could improve with more
focus on nature increasing the potential to
support positive biodiversity outcomes,
compared to a scenario which focuses only on
climate policy

Total revenue potential of NBS could reach
USD 204 billion in 2050, with cumulative
investment of more than USD 1.1 trillion by
2050

Generation of biodiversity credits could
represent USD 18-43 billion in annual revenue
in 2050, based on supply side analysis and
preliminary assumptions
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1. Tropical commodity trade could face region-specific market access, liability
and reputational risks before deforestation-free production is achieved

Companies producing and procuring commodities in regions with high deforestation rates could face risks related to market

access, liability and reputation

i

Market access risk could emerge as
regulation develops at different speeds
across regions, generating disparity in
production and import standards

i

Liability risk could include criminal
violations and fines for companies that
drive deforestation, with increased
costs passed down the supply chain

6l

Reputational risk could emerge in the
region of procurement where
deforestation occurs, and it could flow
through the supply chain

Description Could occur for companies with supply Could occur for upstream companies, Could occur when downstream
N chain deforestation, when an importing with 50% of policies regulating companies purchase deforestation-
country imposes regulation limiting production imposing economic fines linked commodities at market price, as
imports from jurisdictions that do not and the remaining 50% imposing fines current prices do not internalize the
sufficiently regulate deforestation and criminal violations? costs of deforestation in most countries
Impact Could result in limited access to Could result in higher costs, and Could result in decreased revenues as
NZ procurement, with mitigation options, impacts could be passed down the consumers turn to deforestation-free
such as upgrading operations or value chain in the form of higher input products, with downstream company
A K switching to new suppliers, potentially prices for downstream companies risk influenced by volume and region of

leading to increased costs

sourcing from non-compliant suppliers

commodity procurement?

1. Of 80+ deforestation-related policies analysed as part of the IPR’s Supply Chain Analysis. 2. This risk remains for specific regions of procurement until all commodity production becomes free from deforestation.
Note: For additional information, please see the IPR's Supply Chain Analysis work.


https://www.unpri.org/inevitable-policy-response/ipr-supply-chain-analysis-for-tropical-soft-commodities/10678.article
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1. Companies procuring commodities from regions with high levels of
deforestation could face reputational risk, potentially impacting revenues -

---------------------------------------------

Estimated reputational risk from domestically produced and sourced beef!  Annual revenues atrisk? [] 6-15% [ | 3-6% [ | 0-3%

Region 2020 2025 2030 2035 2040 2045 2050

Brazil High High High Low Low Low Low Key takeaways

Southeast Asia High High High Low Low Low Low Brazil, Southeast Asia and Tropical
Tropical Latin America High High Low Low Low Low Low Africa could see the highest levels of
Tropical Africa Al Al s Low Low Low Low reputational risk from deforestation
LatAm's Southern Cone  Medium Medium Low Low Low Low Low driven by beef production to 2030
United States Medium Low Low Low Low Low Low

Southern Africa Medium Medium Low Low Low Low Low Changes in risk could be driven in part
China Low Medium Low Low Low Low Low by decreasing consumer tolerance for
Australia and NZ Low Low Low Low Low Low Low deforestation in parallel with increasing
South Asia Low Low Low Low Low Low Low ability to trace deforestation

India Low Low Low Low Low Low Low All regions could see low levels of
European Union Low Low Low Low Low Low Low reputational risk by 2035, when tropical
Canada Low Low Low Low Low Low Low commodity-driven deforestation could
Middle East Asia Low Low Low Low Low Low Low be halted

Non-EU Western Europe Low Low Low Low Low Low Low

Russia . Low Low Low Low Low Low Low Note: For additional information, see
Developed East Asia Low Low Low Low Low Low Low the IPR's Supply Chain Analysis work.
Eastern Europe Low Low Low Low Low Low Low

1. Reputational risk levels are estimated based on i) overall levels of deforestation related to commodity production, both in terms of absolute values of deforestation for a specific commodity, as well as non-specific to commodities. Risk is also dependent on
relative levels of deforestation compared to other procurement regions and through time (there is risk associated with a relatively slow rate of reduction in deforestation). Additionally, consumer preferences as to (or consumer intolerance to) deforestation are
factored in, as they are assumed to increase (decrease) over time, by defining increasingly lower thresholds after which certain levels of deforestation become less and les tolerated. Results for other commodities, and details on the methodology can be found in
Annex Ill of IPR’s Supply Chain Analysis. 2. Revenues at risk are estimated based on literature review and experts’ opinions. The value is indicative, and its generalization limited due to limited research and empirical data available. See more details on the
limitation of these estimates in the conclusions section of IPR’s Supply Chain Analysis


https://www.unpri.org/inevitable-policy-response/ipr-supply-chain-analysis-for-tropical-soft-commodities/10678.article
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biodiversity protection could face transition risks that could increase costs or

- - =
impact company reputations ‘

---------------------------------------------

Demand for critical minerals could grow Production of some minerals is concentrated in regions that could see large
significantly in response to electrification, increases in protected areas in FPS + Nature. These regions could also introduce
particularly in the transport and power measures to restrict deforestation and mining waste, with potential for

sectors reputational risk for companies with non-compliance in their supply chains
Demand for select minerals in Percentage of terrestrial land protected (%) ('1:°T<—>@

IPR FPS 2021, index (2020 = 100)

2,500 L®0
1 __ _—Lithium o /
T Arcentina. Bolivia and L@@ . Indonesia is home to
chfnhlrE'5goo/M?c :hn X Indon’eS|a is the vital rainforest and
1,500 ne , 010 >evo ot the world’s largest coral reef ecosystems
world’s lithium deposits? producer of nickel?
1,000 Both the Southern Cone of Latin America and Southeast Asia could see an approximate doubling of
Cobalt protected areas by 2050 in FPS + Nature. Extractives companies and downstream purchasers are also
500 Nickel exposed to region-specific legislation or norms associated with the nature transition:
icke
* In Chile, additional taxation on lithium producers was recommended by a National Lithium
0 Copper Commission,3 with higher costs potentially passed down the value chain
2020 2030 2040 2050 * Indonesia, together with Papua New Guinea, accounts for 91% of the world’s deep-sea waste mining

disposal?
1.USGS 2021 2. Morse 2020 3. Gonzalez 2021

Note: Initiatives specifically focusing on mining and biodiversity include the Sustainable Critical Minerals Alliance, announced at the CBD’s COP 15.



https://pubs.usgs.gov/periodicals/mcs2021/mcs2021-lithium.pdf
https://news.mongabay.com/2020/05/indonesian-miners-eyeing-ev-nickel-boom-seek-to-dump-waste-into-the-sea/
https://www.as-coa.org/articles/explainer-latin-americas-lithium-triangle
https://carbon-pulse.com/184419/
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1. Land safeguarding efforts could contribute to higher costs and prices for 6 RESPONSE

deforestation-linked tropical commodities while staple commodity prices could ‘
i

remain stable

Price index in FPS + Nature (2020 = 100)

=— Food price index = Cocoa = Coffee = Rubber
155
150 Tropical soft commodities
145 could increase in price as
measures to halt
140 deforestation and protect
135 land could drive up land
130 prices, particularly in
125 3% — reglor.\s aIreadY
experiencing high land
120 competition (e.g.,
115 Southeast Asia, which is a
110 * key producer of rubber)
105 \f o, F11% —— Policy action may not
100 4%~y ¥ compromise historical
95 \ -10% — trends of decreasing food
4 prices! (see subsequent
0= page for more
2020 2025 2030 2035 2040 2045 2050 information)

1. The food price index is comprised of all food types, weighted by their production. It does not account for changes in food prices resulting from changes to subsidies, nor does it account for acute physical risks related to climate change and nature loss. For
more information on food prices, see the next slide.
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1. Food prices have tended to fall over time due to yield growth, reinforcing the
importance of continued yield growth to reduce upward pressure on prices

] o . ig . . .
Commodity prices in 2015,3 index (1900 = 100) ['7 Historical commodity prices
Food commodity prices have fallen significantly over the past century, due to
220 204 scale and technology-driven yield improvements (e.g., real wheat prices in 2015
200 were only 22% of their price in 1900)3
180 * Beef is the exception to this rule, increasing in price to 20153
160
140 Continuation of historical trends
120 Continuation of the historical trend in food prices could be driven by:
100 19.00 * Yield growth in some developing regions that have historically seen lower-
prices yielding production, such as Tropical Africa?

80 * Diet shifts away from ruminant meat, which could decrease land prices by

60 freeing up land previously used to grow animal feed

1y 2 » g - 14 .

20 Q Modelled food prices

0 Modelled food prices are long run, average farmgate prices, which means that
they do not account for:

*  Supply chain volatility or geopolitical shocks
*  Processing and transport costs

STO0C - 340d
ST0C - 4994

GTOC - 1EdyMm
STOC - 921y
ST0C - 9ZIeN

GTOC - Jesns
GTOZ - |10 Wied

*  Acute physical risks (although climate-related chronic physical risks
consistent with <2°C of warming are accounted for?)

1. This effect could occur despite the impact of chronic climate-related physical risks, which are accounted for in FPS + Nature modelling. 2. These include changes in average temperature and average precipitation rates, both of which impact crop yields.
3. Our World in Data, based on Jacks (2019)


https://ourworldindata.org/food-prices
https://link.springer.com/article/10.1007/s11698-018-0173-5
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1. The phasing out of first-generation bioenergy is likely to reduce production of
oil crop feedstocks in biodiverse regions, such as oil palm in Southeast Asia

First-generation bioenergy is derived from conventional food crops such as oil palm, which is grown almost exclusively in the
biodiverse regions of Southeast Asia and Tropical Africa

Global first-generation bioenergy production,  Oil palm production in Southeast Asia, Oil palm cultivation land area in
EJ index (2020 = 100) Southeast Asia, Mha
4.5 4.4 160 156 35
4.0 -19%
140 127 30
3.5 -13 Mha
120 75
3.0 100 100
100
2.5 20
80
2.0 15
60
1.5 10
1.0 40
0.5 20 >
0
0 0 0
2020 2030 2050 2020 2030 2050 2020 2025 2030 2035 2040 2045 2050
. FPS + Nature . BAU . FPS + Nature = BAU = FPS + Nature

Note: First-generation bioenergy is produced from food crops. Second-generation bioenergy is produced from crop residues and dedicated bioenergy crops (Nanda et al. 2018). First-generation bioenergy production could decrease in line with policy incentives
that aim to shift bioenergy production towards the use of second-generation feedstocks.


https://link.springer.com/chapter/10.1007/978-981-13-1307-3_1
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complementary climate and nature policy action could lead to decreased
production

The largest declines in
production could occur in

Global ruminant meat production in FPS + Nature, Mt DM Change in production, 2020-2050

40 4% FPS + BAU regions where
Nature production volumes are
i currently the largest
o (high or middle-income
CHA -29% @ countries), where policies
such as R&D support for
EUR -34% @ alternative proteins
accelerate consumer
USA -44% -4% shifts away from
ruminant meat
BRA -20% @ consumption

Increases in ruminant
meat production could
threaten biodiversity
improvement in

restof - GED

world

O B e e e e i — G
2020 2025 2030 2035 2040 2045 2050
|

Ruminant meat production peaks in 2035

1. Trends are also influenced by improvements in the taste and texture of alternative proteins, which are a potential substitute for conventional animal meat products.
Note: Decreases in production could be smaller than per capita decreases in consumption in part due to population growth. Shorter-term variation may obscure longer-term trajectories.

biodiversity rich areas
with high expected rates
of population and income
growth, such as Tropical
Africa and South Asia
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1. Decreases in ruminant meat production could have the knock-on effect of
depressing commodities used in animal feed

EI Additional production: BAU B Production: FPS + Nature

Maize production, Mt DM/yr Soy production, Mt DM/yr

1,600 1,530 400
r===71

1,400 [ 413 [ 350
1,187 ' '

1,200 - - 300
T 1 : '

1,000 250

800 200

600 150

400 100

200 50

0 0

2020 2030 2050 2020 2030 2050

Declines in maize production compared to a BAU scenario are consistent with regional declines in ruminant meat production, with the US and China seeing
significantly lower production of both commodities compared to BAU. This is also influenced by decreasing production of first-generation bioenergy

Soy is produced at similar levels compared to a BAU scenario because although demand for soy used in animal feed decreases, this is counterbalanced by
increases in demand for soy used in alternative protein production and consumed in place of animal meat




FPS + Nature

2. Alternative protein production could grow as ruminant meat production

declines, in line with shifting consumer diets and technology

Production of protein in FPS + Nature, Mt DM/yr

Ruminant meat

Animal-based non-ruminant protein?!

Alternative protein?

Total production: 268 MtDM/yr Total production: 310 MtDM/yr

<1x (decline)

6 INEVITABLE
POLICY

RESPONSE
Two main types of policy
may contribute to growth

>1x (growth) in the market for
alternative proteins: (1)
~50x (growth) | R&D support for alternative

Total production: 414 MtDM/yr

i 38

Ruminant meat

40

Ruminant meat

37 Ruminant meat

Animal-based non- Animal-based non- Animal-based non-
ruminant protein ruminant protein ruminant protein
228 @ 0.6 255 3.1 277
0.5
2020 2030 2050

1. Animal-based non-ruminant protein includes pork, poultry and dairy. 2. Alternative proteins represent a substitute for conventional animal meat. Alternative proteins include plant-based
meat (both structured and unstructured), plant-based dairy and cell-based meat.
Note: Shorter-term variation may obscure longer-term trajectories.

proteins enables
improvements in taste and
texture as well as price
decreases; (2) Regulatory
approvals for cell-based
meat facilitate production

Reduced ruminant meat
production geographically
aligns with increased
alternative protein production:
Regions with strong declines in
ruminant meat production and
consumption could see
particularly pronounced growth
in alternative protein
production, including the US
and China
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2. Alternative proteins could comprise nearly 25% of global protein market share @

Ruminant meat production decreases
* Market share could decline from 14% in 2020 to 9%

B Ruminant meat [ Alternative protein [l Other animal protein by 2050

* A sharp decline in the share of ruminant meat may
occur after 2030, as technology improvements lead
to both a decline in the cost and improvement in

Share of global protein market?! in FPS + Nature, %

268 Mt DM 310 Mt DM 414 Mt DM =100%

“ the taste of alternative ruminant meat, leading to
e 1 s 5 greater substitution options for consumers

* Declines could be seen in Australia and New
Zealand, a major beef-consuming region, aligned
with emerging trends away from ruminant meat
consumption?, with ruminant’s share of the
regional protein market falling 15 percentage
points from 29% to 14% by 2050

Alternative protein production increases

* Market share could grow by over 20 percentage
points to 24% by 2050

* The largest market shares in 2050 could be seenin
high-income countries, driven by substitution away
from ruminant meat production

2020 2030 2050

1. Share of global production 2. Whitton et al. (2021)
Note: Other animal protein includes pork, poultry and dairy. Shorter-term variation may obscure longer-term trajectories.


https://www.mdpi.com/2076-2615/11/12/3466/htm
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2. The growth of alternative protein production is largely driven by plant-based
alternatives reaching or approaching cost parity @

---------------------------------------------

Yea.r of gl.obal cost @ Production costs influence date of cost parity

parity! with
Alternative comparable animal * The higher cost of producing ruminant meat drives achievement of cost parity with
plant-based ruminant meat by 2030, compared to plant-based poultry and monogastric

alternatives, which only approach cost parity by 2050*

protein source®> protein source?
Plant-based ruminant

meat 2030 * The high production cost of cell-based meat hinders achievement of cost parity across
_ all animal meat categories, although the cost of production for cell-based ruminant
Cell-based ruminant . -, meat, poultry and monogastric meat could be approximately 100 times lower in 2050

meat than in 2020, driven by increased investment in R&D

Plant-based poultry  After 2050

Developed regions tend to achieve cost parity first

Cell-based poultry After 2050 ] o . .
* Plant-based dairy could reach cost parity in some developed regions already in 2030,

Plant-based After 2050 with cost parity in developing regions usually lagging by five to ten years

monogastric meat * Plant-based poultry and monogastric substitutes could reach cost parity before 2050

Cell-based in many developed regions, driven by relatively higher conventional animal meat prices
. After 2050 . . . .

monogastric meat * Cell-based ruminant meat could reach cost parity with unprocessed ruminant meat by

2050 in developed regions, driven by relatively greater technological readiness
Plant-based dairy 2035

1. Cost parity is based on global average farmgate prices; therefore, timing of parity for consumer prices may differ, as consumer prices are affected by factors such as profit margins and taxes. 2. As an example, the price of both plant-based and cell-based ruminant
meat sources are compared to the price of ruminant meat. 3. Cell-based alternatives are likely to represent a better substitute for unprocessed conventional animal proteins (e.g., pork chops) than plant-based alternatives, which may more easily substitute for products
like minced meat. 4. Conventional poultry and monogastric meat cost less to produce than conventional ruminant meat, thus remain cheaper than plant-based alternatives for longer, despite the decrease in production costs of these alternatives.

Note: Conventional meat prices are an average of processed and unprocessed meat cuts. Processed cuts are typically more inexpensive and are likely to be substituted for plant-based alternative meats. Shorter-term variation may obscure longer-term trajectories.
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2. Increasing bioenergy demands could be met by second-generation sources, with
nearly 40% of production in Tropical Africa and Tropical Latin America @

Bioenergy production in FPS + Nature, by Second-generation bioenergy crops production Key takeaways
feedstock! (EJ) share in 2050 in FPS + Nature, % i
* Increasing demand for
B second generation - bioenergy crops B Tropical Africa B southeast Asia second-generation bioenergy
I second generation - crop residues B Tropical Latin America EU could be met with 230 Mha
B First generation B china B Latam Southern Cone of land by 2050 used for
100 [ USA' Other bioenergy crops, although
%0 W Brazil some demand is met through
crop residue feedstocks that
80 do not put pressure on land
Zg * Second-generation bioenergy
production could be relatively
>0 geographically dispersed,
40 although significant
30 20 production volumes could be
20 12 R seen in Tropical Africa and
10 m Tropical Latin America
0
2020 2030 2050

1. First-generation bioenergy is produced from food crops. Second-generation bioenergy is produced from non-food residues and energy crops (Nanda et al., 2018). Second-generation bioenergy production could increase in line with policy incentives that aim to shift
bioenergy production towards the use of second-generation feedstocks.


https://link.springer.com/chapter/10.1007/978-981-13-1307-3_1
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and track deforestation are likely to grow in response to the climate and nature

transition @

---------------------------------------------

Several technologies across the value chain could reduce pressure on land and see growth in light of the climate and nature
transition. Some examples of innovations at different levels of maturity along with third party estimates of market size are:

O é Sustainable agriculture @ Food waste reduction L2 Supply chain traceability
Precision agriculture: Can improve nitrogen Inventory and value chain management: Can be Internet of Things (loT): Can be used to collect
uptake efficiency to reduce fertiliser needs improved, including through use of Al-based data and feed into supply chain optimisation
*  Market for digital agriculture: USD 10.5 sales forecasting «  Market for loT in logistics: USD 100 billion

billion by 2027 (CAGR: 11% from 2020)* *  Market for sales forecasting software: USD by 2030 (CAGR: 13% from 2020)°

; ; . 143 billion by 2030 (CAGR: 11% from 2023)*
Vert|c§l agriculture: Can .reduce the land y ( e ° ) Cybersecurity: Can reduce the risks of using
footprint of crop production Secondary mzf\rkets. Can capitalise on value of technology to monitor supply chains
«  Market for vertical agriculture: USD 24 surplus food, imperfect products, or products _ .

billion by 2030 (CAGR: 23% from 2020)2 nearing expiration *  Market for supply chain security: USD 1

] ) . . . o billion by 2027 (CAGR: 7% from 2021)

Gene technologies: Can emphasise favourable Market for near-expired food in China: USD
and yie'd_enhancing traits or improve nitrogen_ 4.6 billion in 20207 DEforestation monitoring: Can be Conducted via
fixing characteristics (e.g., via CRISPR) Processing and packaging: Can be used to satell.ites and remote sensing or ma_chine_ o
- Market for gene editing technologies: USD increase the shelf life of products learning, and_ can include real-time identification

44 billion by 20313 Applications to prevent waste: Can include apps of deforestation hot spots
Regenerative agriculture: Can include that suggest recipes given available ingredients Blockchain and Al: Can be used to support
techniques such as no-till methods, crop or connect businesses with charity organisations quality assurance and tropical commodity
rotation or polyculture to improve sustainability for food donations sourcing

1. Brandessence Market Research 2. Allied Market Research 3. IDTechEx 4. Verified Market Research 5. Business Wire 6. KBV Research 7. Beijing Review
Note: Examples are illustrative and not exhaustive.



https://brandessenceresearch.com/agriculture/digital-agriculture-market
https://www.alliedmarketresearch.com/vertical-farming-market
https://www.idtechex.com/en/research-report/genetic-technologies-in-agriculture-2020-2030-forecasts-markets-technologies/750
https://www.verifiedmarketresearch.com/product/sales-forecasting-software-market/
https://www.businesswire.com/news/home/20201127005295/en/100-Billion-IoT-in-Logistics-Market---Global-Industry-Analysis-and-Growth-Forecast-to-2030---ResearchAndMarkets.com
https://www.kbvresearch.com/supply-chain-security-market/
https://www.bjreview.com/China/202107/t20210720_800253518.html
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3.1n 2030, NBS could directly restore, improve or avoid the conversion of 275
million hectares of land, generating USD 22 billion in annual revenues @

NBS revenues could be concentrated in middle-income regions, with
Brazil, China and Southeast Asia together accounting for over half of
revenues in 2030. High income regions are likely to generate only 13%
of revenues due to higher investment costs reducing the quantity

NBS could grow to reach USD 22 billion in annual revenue in 2030,
and USD 204 billion in annual revenue in 2050, as corporates and
governments pursue cost-effective carbon mitigation options that
also produce nature co-benefits

supplied?
Share of total NBS revenues in 2030 Regions with low-cost
Annual NBS revenue in FPS + Nature (billion USD) NBS options dominate
250 B southeast Asia NBS revenues — NBS
M srasil could represent a
204 W chi valuable source of
200 China : .
_ _ climate finance to
B Tropical Africa . .
0 developing countries
150 +13% p.a. EU . .
@ B Other high-income Higher carbon prices
100 92 mw Other help |ncer?t|V|s.e NBSin
regions with higher
investment costs
50
Revenues are calculated as the quantity of emissions sequestered multiplied by the
prevailing voluntary carbon price in that year.? This does not differentiate between direct
0 government investment, compliance markets, and voluntary markets. This estimate

2025 2030 2035 2040 2045 2050 therefore does not represent an estimate of voluntary or compliance market revenues.

1.13% is composed of the EU (7.5%) + other high-income regions (5.4%): Australia and New Zealand, Canada, Developed East Asia, and USA. 2. Analysis assumes a voluntary carbon market price for NBS-based credits that rises to USD 45/tCO, in 2050.
Note: All NBS depicted is additional to levels of NBS in 2020. Annual revenue only accounts for NBS options whose cost is less than the prevailing voluntary carbon price in that year.
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which forestry plantations and pasture improvements could make up most
investment

Investment: In 2030, USD 39 billion could be invested annually Revenues: NBS annual revenues could overtake annual

in NBS, the majority of which could be into low- and middle- investment by 2035 as the capital stock grows and investment
income regions, where costs could be lower and expected falls once NDC afforestation targets are achieved in 2030
baseline losses of natural ecosystems could be relatively high

Annual global NBS investment and revenue in FPS + Nature, billion USD

250
B Annualinvestment [ Annual revenue Afforestation to meet NDC
204 commitments may drive
200 Annual revenues spikes in investment in
ov?rtake annual 2025 and 2030
investment 141
150 : Forestry plantations and
: pasture improvement are
100 I more expensive solutions,
: so may attract greater
50 I investment towards 2050
: when carbon prices could
: be higher
0 i
|

2025 2030

Note: Revenues are calculated as the quantity of emissions sequestered multiplied by the prevailing voluntary carbon price in that year. NDC-driven afforestation is included in investment but not in revenue figures, as it will require investment but may
not generate revenues. These data do not represent estimates for voluntary market investment or revenues; these will likely be split between direct government investment, compliance, or voluntary markets. Analysis assumes a voluntary market price
for NBS-based credits that rises to USD 45/tCO, in 2050.

2035 2040 2045 2050

Note: All NBS depicted is additional to levels of NBS in 2020. Annual revenue only accounts for NBS options whose cost is less than the prevailing voluntary carbon price in that year. Annual investment is calculated as the present-value of the lifetime
costs of all NBS area newly established in a given year, including CAPEX and discounted annual OPEX for the project lifetime, not accounting for opportunity cost.



FPS + Nature INEVITABLE
POLICY
RESPONSE

3. Greater quantity and quality of NBS could be supplied if corporates and
suppliers place greater emphasis on achieving positive nature outcomes @

o Revenue from higher quality NBS options could increase (compared with o Increases in higher quality NBS lead to a
policies only focused on climate) due to greater demand for NBS that produce moderate increase in total annual NBS
positive nature outcomes and co-benefits.! This includes natural forest and revenues (compared to a scenario of
peatland restoration, which could improve habitats to support biodiversity, or climate policies alone), in line with
avoided loss of biodiversity-rich forests carbon sequestration potential

Annual NBS revenue, by NBS type in 2050 (billion USD) Annual NBS revenue, by scenario (billion USD)
B Fps 2022 2030 2050
. FPS + Nature 250
204
200 180 +13%
21.8 150
100
3.6 50 | g 22
0.5 0
Natural forest Peatland restoration Managed afforestation? Avoided forest loss FPS 2022 FPS+ FPS2022 FPS+
restoration? Nature Nature

1. High quality NBS projects implemented appropriately can support relatively higher levels of biodiversity, compared to other types of NBS. For example, afforestation using a natural mix of trees rather than monoculture could produce more positive nature
outcomes (Hua et al. (2016)). 2. Natural forest restoration and managed afforestation are subsets of the forest restoration NBS category in the value drivers.

Note: Revenues are calculated as the quantity of emissions sequestered multiplied by the prevailing carbon price in that year. This does not differentiate between direct government investment, compliance, or voluntary markets. This estimate therefore does not
represent voluntary or compliance market revenues.

Note: All NBS depicted is additional to levels of NBS in 2020.


https://www.nature.com/articles/ncomms12717
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3. Nature-based solutions could avoid and sequester nearly 5.5 GtCO, emissions
per year by 2050, with forest ecosystems accounting for 82% of the total

GtCO, emissions avoided and sequestered per year by NBS type

> I cropland improvement Forest ecosys.tems are the Ia.rgeSt The NBS fall into three categories,
5.0 B Pasture improvement NBS carbon sinks, sequestering according to how they sequester
4.5 I Avoided forest loss 4'SGtC02 ayear by 2050 (82% of carbon:
40 Bl Forest restoration | total NB3) * Restoration: NBS that creates new
' Mangrove restoration ecosystems — sequesters 2.5 GtCO, a
35 B Peatland restoration year by 2050
3.0 ° Avoidance: NBS that prevents the
loss of existing ecosystems —
2:5 sequesters 2.2 GtCO, a year by 2050
2.0 * Improvement: NBS that improves
15 practices and carbon retention in
agricultural lands — sequesters 0.75
1.0 GtCO, a year by 2050
0.5
0
2020 25 30 35 40 45 2050

Note: The reference amount of ecosystem loss used to calculate carbon sequestration and revenues for avoided loss NBS options is calculated by taking the difference between FPS + Nature and the modelled reference business as usual (BAU) scenario. All NBS
depicted is additional to levels of NBS in 2020.

Forest, mangrove and peatland restoration NBS overlap to some extent with government restoration targets outlined in the policies and trends sections of this report. Restoration targets are defined as public sector led with land managed for biodiversity benefit;
they could encompass a wide range of habitat types. In contrast, restoration NBS can be derived from a mix of public and private sources; it encompasses a narrower range of habitat types and is principally focused on carbon sequestration.
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generate carbon credits, offering the possibility of an additional source of revenue

for [andowners @

---------------------------------------------

Emerging standards and best-practice guidance on credit creation may permit generation of carbon credits and biodiversity credits
on the same land via land conservation and improvement projects. Land could produce three combinations of credits:

@ NBS-based carbon credits Carbon credits and biodiversity credits Biodiversity credits

Description Carbon credits derived from NBS There is approximately 40% overlap between high- Land safeguarding and improvement
projects involve safeguarding and biodiversity areas and areas with high potential for projects that can demonstrate desirable
improvement of land to avoid and carbon storage,! suggesting that conservation could biodiversity outcomes could be used to
sequester carbon emissions deliver positive outcomes for both climate and generate biodiversity credits

nature, e.g., as in the case of REDD+ projects

Process Generation of carbon credits via NBS  Total NBS funded by the private sector could shift ~ Not all biodiversity-relevant areas have
could be incentivised by carbon towards higher quality NBS that facilitates desirable high carbon sequestration potential, thus
pricing and supported by government  biodiversity outcomes; this is encouraged by a biodiversity credit market could
initiatives to conserve land, which may increased nature-related target setting and incentivize conservation of land additional
crowd in private sector funding emerging carbon credit best-practice guidance to what is used for generation of NBS-

that includes biodiversity safeguarding as a based carbon credits

minimum requirement?

Overlap: Generation of biodiversity credits on land that is also used to generate carbon credits may be possible to facilitate market scale up and
increase funding for desirable nature outcomes. Rules and standards to govern this interaction and elaborate on additionality requirements are still
being developed.

1. Soto-Navarro (2020) 2. WRI
Note: Biodiversity credits would be bought and sold voluntarily as an investment in the recovery of natural capital. They are distinct from biodiversity offsets, which are generally intended to compensate for damage.


https://royalsocietypublishing.org/doi/10.1098/rstb.2019.0128
https://www.wri.org/insights/guidance-voluntary-use-nature-based-solution-carbon-credits-through-2040
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3. Although highly uncertain and based on preliminary assumptions, supply side 6 RESPONSE
analysis implies annual revenue of USD 18-43 billion from biodiversity credits in
2050

Estimated biodiversity credit market annual revenue? in FPS + Nature based on supply side analysis, USD billion
Note: Analysis makes no assumptions on volume of demand

D Overlapping: Annual revenue from land overlapping with carbon-credit generating land

Land used for biodiversity credit generation I Additional: Annual revenue from land additional to land used for carbon credit generation
Assumptions used to estimate supply of biodiversity credit- I E;i I
generating land and associated revenue in FPS + Nature: B 1
* Biodiversity credit price: Biodiversity credit prices are assumed This figure Assuming 100% overlap in | l
to range from basic conservation costs (USD 12/ha/yr)* to assumes a NBS-based carbon credit- | 10.6 |
observed willingness to pay for biodiversity co-benefits in the i generating I'ar]d C9U|d result | |
NBS-based carbon credit market (USD 45/ha/yr).3 Analysis 'mear . in USD 43 billion in total | |
assumes prices increase linearly as one possible scenario Increase In 2050 estimated annual | |
. . . . biodi . revenue in FPS + Nature?>
»  Overlap with carbon credit-generating land: Analysis assumes lodiversity
that 30% of FPS + Nature modelled NBS land could be used to credit price
generate biodiversity credits in 2030 and 2050, aligned with over time 1.2 1.0
the proportion of NBS-based Verra carbon credits issued over r—— — — — — ﬁO.Z
the past 10 years with biodiversity-related certification? 2030
. comp!lan.ce V\{Ith gulc_iance on 'flddl_tlonall_ty: Anal_y5|s assumes Additional to land used for
that biodiversity credit generation is consistent with carbon credit generation
additionality guidance related to NBS-based carbon credit . .
. Overlapping with land used
generation . : (82 (236
for carbon credit generation St S

1. For purposes of this analysis, it is assumed that all land implicated in FPS + Nature modelled NBS could be used to generate carbon credits. Analysis assumes a 30% overlap because this proportion aligns with the number of CCB-certified NBS-related Verra carbon
credits issued over the past 10 years, relative to total NBS-related Verra carbon credits issued (as per the Verra online registry database). The CCB is Verra’s Climate, Community and Biodiversity standard. 2. Annual revenue is estimated on the basis of the full
estimated biodiversity credit price (see Appendix for full methodology), including for credits generated on land assumed to be used to also generate NBS-based carbon credits. 3. Willingness to pay is based on an observed price premium of USD 5/tCO, in the
voluntary carbon credit market in May 2022 for carbon credits certified under Verra's Climate, Community and Biodiversity (CCB) standard. Note that Verra is the most significant independent carbon credit standard, based on volume of voluntary market credits
issued. (Source: Vivid Economics analysis) See Appendix for full methodology. 4. Lindsey et al. (2018). See Appendix for full methodology. 5. This sensitivity was chosen because all carbon credit-generating NBS projects following best-practice guidelines about
biodiversity safeguarding (e.g., see WRI) may be able to value those biodiversity outcomes in the biodiversity credit market; by 2050, all carbon credit-generating NBS projects could be following these guidelines, as an upper bound.

Note: Numbers should not be construed as a forecast. In line with FPS + Nature’s focus on land, total estimated revenue does not account for marine biodiversity credits.


https://www.pnas.org/doi/10.1073/pnas.1805048115
https://www.wri.org/insights/guidance-voluntary-use-nature-based-solution-carbon-credits-through-2040
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Executive summary

The Inevitable Policy Response (IPR)
Nature and its impact on investors
New release: FPS + Nature
Approach

Assessed policies and trends

Implications for investors

Environmental outcomes

Appendix: FPS + Nature

Appendix: FPS 2022
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Nature-related policy action could halt and reverse global biodiversity loss;
climate-related policies alone are unlikely to achieve this outcome

---------------------------------------------

Global biodiversity, Biodiversity Intactness Index (BIl)? — — 1970 biodiversity levels — — 2000 biodiversity levels

Global Bll was most recently at the lower limit of sufficient
biodiversity in approximately 1900, according to WWF?
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Although there is no universally agreed target for biodiversity levels that would be analogous to 1.5°C of warming )
Improvements

for climate, action under FPS + Nature is not sufficient to achieve even 1970-level biodiversity outcomes

1. Bll estimates how much of an area’s natural biodiversity remains by assessing the average abundance of native terrestrial species in comparison to their abundance in the absence of pronounced human impacts (Natural History Museum; De Palma et al. (2021)). It
proxies for global change in ecosystem services or nature outcomes. Bll level is extrapolated backwards to 1970, based on the rate of change modelled in BAU here. 2. WWF (2020), p. 29 3. Halting and reversing biodiversity loss is central to the CBD’s 2050 vision.
4. Stabilisation could be driven by policies that contribute to reduced ruminant meat consumption, which alleviates land pressure; the end of net deforestation could also play a role. 5. Note also that ‘extinction debt’ could cause an accelerated rate of extinctions in
all scenarios, regardless of Bll outcomes.



https://www.nhm.ac.uk/our-science/data/biodiversity-indicators/biodiversity-intactness-index-data?future-scenario=ssp2_rcp4p5_message_globiom&georegion=001&min-year=1970&max-year=2050&georegion-compare=null&future-scenario-compare=null&show-uncertainty=true&min-biigraph-y-axis=0&max-biigraph-y-axis=100&min-factorgraph-y-axis=0&max-factorgraph-y-axis=100&underlying-factor=crp
https://www.nature.com/articles/s41598-021-98811-1
https://www.zsl.org/sites/default/files/LPR%202020%20Full%20report.pdf
https://www.cbd.int/doc/c/e6d3/cd1d/daf663719a03902a9b116c34/cop-15-l-25-en.pdf
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A climate-only policy future may achieve biodiversity improvement in one 6 RESPONSE
quarter of regions; nature-related policy could result in improvement in three

quarters of regions

---------------------------------------------

FPS 2022: Change in biodiversity 2020-2050, Bl| FPS + Nature: Change in biodiversity 2020-2050, BlI
Pursuit of climate-only policies could result in continued Nature policies related to protected areas, restoration and
biodiversity decline globally and in critical regions such as biodiversity valuation could drive biodiversity recovery
Tropical Africa, Southeast Asia and Brazil globally and in critical biodiversity-rich regions
Change in BIl from 2020-2050 Change in BIl from 2020-2050
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Note: Australia & New Zealand could see no significant improvement in Bll from FPS 2022 to FPS + Nature despite ambitious nature policies. This could be caused by changes in production patterns, as additional protected area restrictions enacted in FPS + Nature in
China and Middle East & North Africa reduce temperate cereal production in those regions, some of which is then produced in Australia & New Zealand, negatively impacting land use and biodiversity outcomes.
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Biodiversity improvement could be driven by protection and restoration of highly
biodiverse areas, contributing to increases in natural forest and other natural land

Land area by land type in FPS + Nature, Mha M Natural forest

I Managed forest

A relatively small net increase in forested and other natural land area B Other natural land

(+7%) could result in biodiversity improvement under FPS + Nature
I

I I
8,347
7,833

+7% Most of the additional forest
area under FPS + Nature is
natural forest, which is
typically more biodiverse than
forests managed solely for
timber production

Non-forested natural land can
be highly biodiverse but some
sub-types may be overlooked
—— by climate-related action due
to their lower carbon

2020 2050 sequestration potential, in
comparison to forests

Note: Other natural land includes all non-forested natural land, such as scrubland, wetlands, and peatlands.
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Integrated policy action is consistent with 1.8°C of warming; nature-related policy
could contribute to the land use sector becoming a net carbon sink by 2040

CO, emissions in FPS + Nature, GtCO, — Net emissions [l Energy emissions [l Land emissions
45
40.6 41.0
40
An 81% reduction in
35 net emissions
between 2020 and
30 2050 is consistent
25 with 50% probability
of 1.8°C of warming
20 above pre-industrial
levels by the end of
15 the century?!
10
5
0
. -1.0 -1.5
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The land sector could become a net CO,
sink by 2040
1. IPCC

Note: Energy emissions are unchanged from FPS 2021. Land use emissions in 2020 are aligned to Global Carbon Project, and sequestration from avoided emissions is excluded in order to avoid double counting.



https://www.ipcc.ch/sr15/
https://www.globalcarbonproject.org/carbonbudget/
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Additional protection of natural land could contribute to lower land use
emissions, as crucial carbon sinks could be protected

Carbon dioxide: FPS + Nature sequesters more
CO, than a climate policy only scenario, as the
expansion of protected areas could secure key
carbon sinks, leading to 0.7 Gt CO,e less
emissions in 2050, aligning with a 1.8°C potential
warming outcome

Global land use emissions in FPS + Nature (GtCO,e)
11.8 M cH, B N,0 H co,

Methane: CH, land use emissions are largely
driven by livestock production, which implies
similar emissions across FPS 2022 and FPS +
Nature, primarily influenced by consumer shifts
away from ruminant meat consumption

4.4 36

Nitrous oxide: N,O emissions are largely driven
by application of nitrogen fertilisers, with similar
emissions across FPS 2022 and FPS + Nature as
2020 2025 2030 2035 2040 2045 2050 necessary yield increases could be accomplished
sustainably, with limited increases in fertiliser use

Note: Land use emissions in 2020 are aligned to Global Carbon Project, and sequestration from avoided emissions and land improvement is excluded in order to avoid double counting. N,O and CH, emissions are aligned to FAO agriculture emissions, from
FAQ.



https://www.globalcarbonproject.org/carbonbudget/
https://www.fao.org/faostat/en/#data
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FPS + Nature is a ‘beta version’ scenario that represents an exploratory, plausible
pathway for the future, subject to uncertainty

Scenarios

A scenario is a hypothetical but plausible pathway for the future
It is a tool that can be used to enhance strategic thinking, challenge standard
assumptions about the future, and conduct risk and opportunity analyses

FPS + Nature

Disclaimer

Assumptions shape the scenario: Modelling inputs are derived from nature-

and climate-related policies, shaping the narrative of the pathway The contents of this

presentation do not
constitute investment
advice, policy advice, or any
other type of advice for
investors

Value drivers describe the scenario: Modelling outputs are indicative,
investor-relevant value drivers that describe the exploratory outcomes of the
pathway shaped by the input assumptions

As with all modelling @ As with all assessments of
Caveats exercises, scenarios are 0 the future, scenarios are
necessarily a simplification M subject to uncertainty
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FPS + Nature extends the IPR scenario framework to incorporate accelerating
policy action to safeguard and restore the natural world

ooooooooo

IPR has previously focused on policy responses to climate change

2019
®

2020

2021

2022

2023

First release of Forecast
Policy Scenario (FPS) —
traces the impact of
forecast climate policies

1. Note that FPS 2022 is also included as one of the WBCSD'’s recently-released climate reference scenarios for the land use sector (i.e., the WBCSD’s <2°C Forecast Policy Scenario (IPR)). See here for more information.

Data collection for the
Policy Forecast
(launched in 2021 and
supplemented with
Quarterly Forecast
Trackers to track policy
progress against FPS
throughout 2022)

Updated release of FPS
—includes additional
variables and deeper
granularity driven by an
updated assessment of
climate policies

First release of 1.5°C
Required Policy
Scenario (1.5°C RPS) —
highlights key actions
necessary to reach a
1.5°C climate outcome

Release of IPR Supply
Chain Analysis — focuses
on in-depth analysis of
transition risk in tropical
soft commodity supply
chains

Updated release of FPS
— incorporates updated
assessment of climate
policies?!

First release of FPS +
Nature — incorporates
the effect of policies to
address nature loss in
addition to updated
climate policies to
produce an exploratory
‘beta version’ scenario

v


https://climatescenariocatalogue.org/explore-the-data/
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The Biodiversity Intactness Index (Bll) is used to estimate biodiversity outcomes

in FPS + Nature

---------------------------------------------

ﬁ Biodiversity Intactness Index

Comparison of selected measures of biodiversity

Biodiversity refers to the differences
within species, between species, and of
ecosystems?

Bll is a measure of biodiversity that
estimates how much of an area’s natural
biodiversity remains by assessing the
average abundance of native terrestrial
species in comparison to their
abundance in the absence of
pronounced human impacts? 3

BIl considers only the diversity of
species to proxy for biodiversity
outcomes, although changes in genetic
and ecosystem diversity are likely to be
keeping with changes in species diversity

It is used as one of the indicators in the
Planetary Boundaries framework*

Name

Description

Metric

Biodiversity
Intactness Index

Assesses how much of an area’s
natural biodiversity remains intact

Bll is rated from 0 to 100% with 100%
representing an undisturbed or pristine
natural environment

Global Human
Footprint Index

Measures how much a biome has
been altered by human activity

Rates human impact on biomes on a scale of
0 to 100 based on satellite imagery

Living Planet Index

Measures global biodiversity based
on population trends of vertebrate
species

Measures population trends in the 20,811
monitored populations of 4,392 vertebrate
species

Red List Index

Tracks the extinction of groups of
species over time

Assessment of 134,425 species and
evaluation of their extinction risk

Species Habitat Index

Measures the proportion of
suitable habitats that remain intact
for a country’s species

Ranks countries with a score from 0 to 100
based on the availability of intact habitats

Swiss Re Biodiversity
and Ecosystem
Services (BES) Index

Classifies and ranks worldwide
ecosystems based on resource
availability and habitat intactness

Aggregates data on nature-regulating
services and resource availability at a
resolution of 1 km? across the globe

Modified from Sitra. Source: Vivid Economics, based on Scholes and Biggs (2005), WCS (2005), IUCN (2020), EPI (2020), WWEF (2020), Swiss Re Institute (2020)

1.IPBES 2. Natural History Museum; De Palma et al. (2021) 3. Mean Species Abundance (MSA) is another measure of biodiversity closely related to Bll. MSA calculates the mean abundance of species in disturbed habitat relative to their abundance in
undisturbed habitat. It considers some different anthropogenic drivers of biodiversity loss, compared to BIl (Dasgupta Review). 4. Steffen et al. (2015)



https://ipbes.net/global-assessment
https://www.nhm.ac.uk/our-science/data/biodiversity-indicators/biodiversity-intactness-index-data?future-scenario=ssp2_rcp4p5_message_globiom&georegion=001&min-year=1970&max-year=2050&georegion-compare=null&future-scenario-compare=null&show-uncertainty=true&min-biigraph-y-axis=0&max-biigraph-y-axis=100&min-factorgraph-y-axis=0&max-factorgraph-y-axis=100&underlying-factor=crp
https://www.nature.com/articles/s41598-021-98811-1
https://www.gov.uk/government/publications/final-report-the-economics-of-biodiversity-the-dasgupta-review
https://www.science.org/doi/10.1126/science.1259855
https://www.sitra.fi/app/uploads/2022/05/sitra-tackling-root-causes-1.pdf
https://doi.org/10.1111/gcb.14848
https://sedac.ciesin.columbia.edu/data/set/wildareas-v2-human-footprint-geographic
https://www.iucnredlist.org/
https://epi.yale.edu/
https://www.zsl.org/sites/default/files/LPR%202020%20Full%20report.pdf
https://www.swissre.com/institute/research/topics-and-risk-dialogues/climate-and-natural-catastrophe-risk/expertise-publication-biodiversity-and-ecosystems-services.html#/
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FPS + Nature includes a detailed analysis of six different types of NBS

Forestry Peatland Mangroves Cropland Pastureland
New Forest restoration, Peatland Mangrove
hich includes: restoration restoration
loymen W
dep oyments natural afforestation,
managed

afforestation (NDC
and non-NDC); new
timber plantations

Avoided Avoided
: f i f
impacts de‘ orestation o
primary and
secondary forests
Improved Cropland Pasture
w practices improvement improvement

NBS are actions to protect, conserve, restore, sustainably use and manage natural or modified terrestrial, freshwater, coastal and
marine ecosystems, which address social, economic and environmental challenges effectively and adaptively, while simultaneously
providing human well-being, ecosystem services and resilience and biodiversity benefits

1. UNEA via Nature-based Solutions Initiative



https://www.naturebasedsolutionsinitiative.org/news/united-nations-environment-assembly-nature-based-solutions-definition/
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costs to observed willingness to pay for biodiversity outcomes in the voluntary

carbon credit market

---------------------------------------------

A

‘—|°|—’ Uncertainty Q‘) Methodology for supply side analysis

Potential revenue in the | FPS + Nature assumes a linear increase in biodiversity credit prices over time, as one possible scenario

emerging biodiversity « Biodiversity credit prices are assumed to range from basic conservation costs to observed

credit market is difficult willingness to pay for biodiversity outcomes in the voluntary carbon credit market
to assess and depends

significantly on the

potential price of
biodiversity credits e By 2050, as markets mature, prices could reflect observed willingness to pay for biodiversity

outcomes in the voluntary carbon credit market

* In FPS + Nature, estimated prices initially could reflect basic per hectare costs of land conservation?
as markets for biodiversity emerge by 2030

Credit prices are likely
to be driven by market * There is an observed price premium of USD 5/tCO, in the voluntary carbon credit market for

supply and demand biodiversity- and community-related co-benefits?
* This is converted to a value of USD 45/ha/yr?

Nature markets could incentivise land safeguarding and improvement by imposing an opportunity cost on land conversion in
the form of foregone biodiversity credit revenue. Higher credit prices may incentivise additional conservation and increase the
guantity of land being used to produce biodiversity credits, also potentially increasing total revenue

1. This is a price premium observed in the voluntary carbon credit market in May 2022, for carbon credits certified under Verra's Climate, Community and Biodiversity (CCB) standard. Note that Verra is the most significant independent carbon credit standard,
based on volume of voluntary market credits issued. (Source: Vivid Economics analysis) 2. The conversion uses the quantity of carbon sequestered by natural forest. 3. Lindsey et al. (2018)
Note: Numbers should not be construed as a forecast.


https://www.pnas.org/doi/10.1073/pnas.1805048115

FPS + Nature

Specification of market and policy trends and scenario modelling is performed
for 18 regions and countries covering the whole of the globe

O
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ANZ Australia and New Zealand

BRA Brazil

CAN Canada

CHA Greater China

DEA Developed East Asia (Japan and Korea)
EUR European Union and United Kingdom
IND India

MEA Middle East Asia and North Africa

NEU Non-EU Europe (excl. United Kingdom)
REF Eastern Europe and Central Asia (excl. Russia)
RUS Russia

SAF Southern Africa

SAS South Asia

SCO Latin America's Southern Cone

SEA Southeast Asia

TAF Tropical Africa

TLA Tropical Latin America

USA

United States of America
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FPS 2022 land use modelling has been updated to reflect the latest policy
developments and modelling improvements since the release of FPS 2021

Lever

oooooooooo

Update

Details

Effect

?m Diet shifts

More detailed picture of alternative protein
market; assessment revised down to reflect
latest developments in dietary shifts

Production and cost data by
protein type and production
method are revised

In ‘21, ruminant meat falls 14.2%
from 2020-2050, peaking in 2030;
now it falls 3.4%, peaking in 2035

T . I I I
’
©

Assessment revised down to reflect latest
developments in low-carbon construction

Assessment updated based on
latest estimates of timber demand
from low-carbon buildings

Timber production increase from
2020 to 2050 revised from 83% to
23%

Nature-based
solutions

Sequestration estimates revised down to
account for marketability of NBS types and
ensure consistency

See following slide for more
details on NBS modelling changes
from FPS 2021

See following slide for more
details on NBS modelling changes
from FPS 2021

agriculture

New assessment on changes in nitrogen
uptake efficiency to reflect policy ambition to
reduce excess nitrogen and eutrophication

Soil nitrogen uptake efficiency
(SNUPpE) increases to a global
average of 65% in 2050

Yield improvements can be
achieved with lower additional
inputs of nitrogen

Food waste

)
%@ Sustainable
@

New assessment to account for policy
ambition to reduce food waste

Food waste falls globally by 23%,
from 26% of food being wasted in
2020 to 20% in 2050

Additional food demand can be
met by smaller production
increases

Note: FPS 2022 energy system modelling remains the same as in FPS 2021. Energy system modelling is underpinned by Quarterly Forecast Trackers that confirm policy momentum towards FPS. Energy-related value drivers released as part of FPS 2022 and FPS +
Nature remain the same as in IPR FPS 2021. Note also that the BAU scenario used as a counterfactual has been updated to reflect latest market developments and modelling capabilities.
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NBS outputs have been updated since FPS 2021 to improve investor relevance
and consistency, and to reflect latest available data

---------------------------------------------

A subset of the full suite of modelled NBS types is included in FPS + Nature 2022. In FPS 2021, a full suite of possible NBS types were
included in the results summary document, from which 8.7 GtCO, of NBS sequestration was derived. However, after having accounted
for marketability and which NBS types could be expected to be realized at scale, only a subset of these NBS types were included in the
final value drivers. In order to establish consistency between the results summary document and the value drivers, only the subset of
NBS types is included in the summary document for FPS 2022 and FPS + Nature. In comparison to FPS 2021, this results in lower
sequestration presented in the summary document.

The carbon value metric has been replaced with annual revenue. Revenue is calculated by multiplying the sequestration of each NBS
type by the prevailing voluntary carbon market price for NBS-based credits, which is assumed to potentially reach USD 45/tCO, in 2050.
NDC-driven afforestation, a subset of forest restoration, is not counted when calculating annual revenue, as it is not expected to
generate revenue. Annual revenue is indicative and does not represent an estimate of voluntary carbon market revenues as NBS is
unlikely to be funded exclusively through voluntary markets; instead, NBS may be split between NBS funded through direct government
investment, compliance markets, and voluntary markets, with revenues accruing accordingly.

The cumulative investment metric has been updated. This previously just incorporated the CAPEX costs of NBS, but now accounts for
both the CAPEX and the discounted lifetime OPEX of each NBS at its initiation. This assumes that OPEX financing is in place at project
initiation and more accurately accounts for the investment needs of NBS. This change explains why investment numbers are greater
than in FPS 2021.

CO, sequestration per hectare for different NBS solutions has been revised. This is in line with latest data, with some sequestration
numbers increasing and others decreasing. This results in a net downward revision of sequestration per hectare.



