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Climate Finance



IPCC AR6 on Climate Change
Projected Mean State Change in 21st Century

“Compared to 1850–1900, global surface temperature averaged over 2081–2100 is very likely to be

higher by 1.3°C to 2.4°C under the low GHG emissions scenario considered (SSP1-2.6), by 2.1°C to
3.5°C in the intermediate scenario (SSP2-4.5), by 2.8°C to 4.6°C under the high GHG emissions

scenario (SSP3-7.0), and by 3.3°C to 5.7°C under the very high GHG emissions scenario (SSP5-8.5).”

Source: IPCC 2022



Setting the Scene: The Limits of Growth

Source: https://deepresource.files.wordpress.com/2012/02/limitsscenario.jpg

Scientist, activists, tree huggers warning of the consequences of uncontrolled growth.



COP21, the Paris Agreement and the Art of the  
Possible vis-à-vis 2100 Warming Predictions

Source: https://www.triplepundit.com/story/2015/cop21-paris-agreement-and-art-possible/29741

Mitigation & Transparency

➢ Peak emissions "as soon as possible" and  achieve "net-zero" 
greenhouse gas  emissions by the last half of the century.

➢ Limit global warming to "well below" 2  degrees, or even to 1.5 
degrees Celsius.

➢ Legally-binding mechanism for countries to "ratchet up 
ambition" at regular five-year intervals starting in 2020.

The1.5°C goal requires remaining within a 570 gigaton (Gt) CO2 cumulative 2018–50 carbon budget. 
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Source: https://climateactiontracker.org/press/global-update-projected-warming-from-paris-pledges-drops-to-two-
point-four-degrees/



TARGET: Peak Emissions
Regions peaking /having peaked at different points in time with power generation. Industrials and transportation responsible for the 
lion’s share.

Source: https://www.spglobal.com/commodityinsights/en/market-insights/special-reports/energy-transition/cop27-cairo-united-nations-climate-change-conference-2022



Status of Net-Zero Carbon Emission Targets (2021)

Source: https://ourworldindata.org/grapher/net-zero-targets?country=SOM~BRA~MDG



Fortune 500 Climate Targets, ESG and Sustainability

Wilcox & Sodali, 2019

MSCI: 30 Years of ESG Indexes

ESG Reporting Mainstreamed

Source: https://www.msci.com/our-solutions/indexes/esg-indexesSource: https://www.visualcapitalist.com/climate-targets-of-fortune-500-companies/



European Green Deal

Source: https://euinasean.eu/eu-green-deal/

➢ The overarching aim of the 
European Green Deal is to reach 
net-zero greenhouse gas 
emissions within the EU and 
deliver a pollution-free 
environment by 2050. 

➢ Advances in transport, 
agriculture systems and 
ecosystems and biodiversity are 
all required, as well as efforts to 
further develop a circular 
economy that ensures products 
can be reused and recycled. 

➢ From 2021 to 2027, 35 percent of 
the EU’s research funding will be 
dedicated to developing climate-
friendly technologies.



Scope 1-3 Emissions: Decarbonizing the Value Chain

Source: https://www.zevero.earth/post/what-are-scope-1-2-and-3-emissions



Global Average Annual Energy Investment Needs by 
Sector and Technology Based on IEA’s Net Zero 
pathway 

Source: International Energy Agency (2021), Net Zero by 2050, IEA, Paris



Annual Investment Required, 2020-2030

Source: IEA, OECD, McKinsey & Company, Goldman Sachs Global Investment Research



Green Infrastructure Investments According to 
Goldman Sachs (2021)

Source: Goldman Sachs 2021



Cumulative Investment Opportunity Across Sectors 
for China Net Zero by 2060 (US$ tn) 

Source: Company data, Goldman Sachs Global Investment Research



2021 Record Year for Green Finance

Source: https://www.climatebonds.net/2021/11/2021-already-record-year-green-finance-over-350bn-issued



Climate Investing in 2022 according to Morningstar

Source: https://publicnewstime.com/banking/industry-voice-climate-investing-in-2022-morningstars-bumper- report/

On a global scale, as of December  
2021, there were 860 climate  
funds that fit our definition, with  
collective assets under  
management of $408 billion  
worldwide.

Europe remains the largest and most diverse climate funds market, followed by China, which for the first time last year 
overtook the  United States as the second-largest climate funds market.



Transmission of Climate-Related Risks to the 
Financial System

Source: Network of Central Banks and Supervisors for Greening the Financial System. (May 2020). "Guide for Supervisors Integrating Climate-related and Environmental 
Risks into Prudential Supervision." 



Corporate Owner Stranded Asset Losses: Top 5 
Countries 

Source: https://asiatimes.com/2022/05/big-oils-stranded-assets-threaten-financial-calamity/



Relevant Natural Catastrophe Loss Events 
Worldwide 2021

Source: https://www.insurancejournal.com/app/uploads/2022/01/munich-re-top-natural-catastrophe-loss-events-2021-scaled.jpg

➢ Natural disasters 
caused overall losses 
of US $280 billion.



The Global Race on Sustainable Finance Taxonomies 

Source: https://www.construction-products.eu/publications/sustainable-finance-taxonomy/ Source: https://gsh.cib.natixis.com/our-center-of-expertise/articles/sustainable-taxonomy-development-worldwide-a-standard-
setting-race-between-competing-jurisdictions



Climate Bond Taxonomy

➢ The Climate Bonds Taxonomy is a 
guide to climate aligned assets and 
projects. It is a tool for issuers, 
investors, governments and 
municipalities to help them understand 
what the key investments are that will 
deliver a low carbon economy.

➢ The Taxonomy is grounded in the latest 
climate science and has been 
developed through an extensive 
multistakeholder approach, leveraging 
the work of our Technical and Industry 
Working Groups.

➢ The Taxonomy aims to encourage and 
be an important resource for common 
green definitions across global 
markets, in a way that supports the 
growth of a cohesive thematic bond 
market that delivers a low carbon 
economy.

Source: https://www.climatebonds.net/standard/taxonomy



Task Force on Climate-Related Financial Disclosures

➢ Corporate ESG disclosure policies 
refer to the regulatory measures 
defining issuers’ obligations for 
recurrent publication of current and 
forward-looking data and analysis on 
key ESG issues.

➢ They aim to provide investors with 
information on corporate 
performance on ESG issues that will 
be used when making investment 
decisions and leading engagement 
with investee companies – activities 
regarded by investors and policy 
makers as part of their fiduciary duty.

➢ But without mandatory and 
standardised corporate ESG 
disclosure regulations, the resulting 
information is incomplete and not 
readily comparable, creating a major 
barrier for sustainable investment.

Source: https://www.hkex.com.hk/Listing/Sustainability/ESG-Academy/ESG-in-Practice/Climate-Change?sc_lang=en



UN Sustainable Development Goals

Source: https://www.un.org/en/sustainable-development-goals



Sustainable Development Goal (SDG) Bonds 

➢ A diverse portfolio 
of SDG Bonds, 
including sovereign, 
municipal, corporate 
and project bonds 
across developed a
nd emerging 
markets.

➢ SDGs are led by the 
Principles for 
Responsible 
Investment (PRI) 
and the United 
Nations 
Environment 
Programme Finance 
Initiative (UNEP FI), 
and designed to 
support the 
Sustainable 
Development Goals 
(SDGs).

Source: https://www.unglobalcompact.org/take-action/action-platforms/financial-innovation



Climate Response & SDGs 

Source: IPCC 2022



Carbon Markets 101



Carbon Markets 101

1. Compliance Markets /Emission Trading Schemes (ETS)
o “Cap-and-trade” regulations at regional, national and state levels.
o Carbon allowances are issued by regional, national and international

governmental organizations and
o Traded in a secondary market.
o Designed to assist climate policy in promoting emission reductions.

2. Voluntary Markets
o Private entities buy carbon credits to offset some or all of their own

carbon emissions.
o Carbon credits are issued in relation to climate change mitigation

projects, either through carbon removals and through emissions
reductions

o Largely unregulated at present.

3. Compliance Offset Markets
o Fall under Article 6.4 of the Paris Agreement with the United Nations

acting as the supervisory authority.
o Clean Development Mechanism under the Kyoto Agreement would

previously have fallen into this category.
o UNFCCC REDD+ projects

Source: https://carboncredits.com/

Carbon Credit Markets as of 16.11.2022 Type of Market Places



Compliance Carbon Markets’ Trading Flow

Source: https://www.msci.com/www/blog-posts/introducing-the-carbon-market/03227158119

Tesla’s carbon credit revenues totaled USD $354 million in Q1 2021.



Global Compliance Markets to grow to USD $5-6 
Trillion by 2030
Value of 2021 Global Carbon Markets: USD $851 billion with EU ETS: 90% of global value with carbon credits best 
performing asset class in 2021. 

Source: https://www.spglobal.com/commodityinsights/ PlattsContent/_assets/ _images/latest-news/20210408_cbam.jpg

➢ The European Parliament on March 10, 2021, 
backed a Carbon Adjustment Border 
Mechanism (CBAM) which would place a 
charge on the carbon content of emission-
intensive goods imported into the EU from 
2023 on. 

➢ The CBAM aims to level the international 
playing field for European raw material 
producers and is intended to replace free 
carbon allowances for those industries under 
the EU Emission Trading System.

➢ However, industrial companies want to 
maintain free allowances, setting the stage for 
claims of “double protection” and potential 
legal challenges from Europe’s trading 
partners under the WTO. 

The price of emissions allowances 
(EUA) traded on the EU’s Emissions 
Trading System (ETS) has increased 
from below €10 per metric tonne of 
carbon to above €90 since the 
beginning of 2018.

Source: https://www.ecb.europa.eu/pub/economic-bulletin/focus/2022/html/ecb.ebbox202203_06~ca1e9ea13e.en.html



Timeline of EU ETC Carbon Price

Source: Sample period: Jan. 18, 2011, to May 31, 2022. EU ETS carbon price is based on 12-month 
constant-maturity futures prices.

Source: https://www.msci.com/www/blog-posts/introducing-the-carbon-market/03227158119



China’s National ETS : Theory and Practice

Source: Zhang,et al. (2022)



Voluntary Demand Scenario for Carbon Credits 
2050 (GtCO2)
Carbon allowance prices to reach a minimum of $200 per ton of CO2 to match the Paris Agreements with Voluntary offsetting 15x by 
2030.  Voluntary offsetting will grow by 100x by 2050.

Source: https://www.mckinsey.com/business-functions/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge

2050 Demand Scenario  Potential Supply 



Generation, Retirement & Types of Carbon Credits

Source: University of Oxford (2020) Oxford Principles for Net Zero Aligned Carbon Offsetting.

Source: https://www.iso.org/obp/ui#iso:std:iso:14064:-2:ed-2:v1:en

ISO 14060 Family of GHG StandardsCarbon Credit Generation

Source: https://alliedoffsets.com/directory/



Value Chain Partners

Cooperation / strategic partnerships with experienced Carbon Credit originators, Service Providers and Financial Sector Operators and Regulators.

Stock Exchanges & Digital 
Exchange Platforms (Asia, 

Europe, US)

Carbon Credit Offset Solution 
Providers

Verification, Risk 
Management, Compliance, 

Scientific Validation

RAAS (Reforestation as a Service)

Regulators, Industry
Associations, Asset 

Managers



The Evolving New Voluntary Carbon Market

Source: https://www.ctvc.co/giving-carbon-credit-where-its-due/



Voluntary Carbon Credits Market Places Expanding Fast

Carbon markets have attracted a number of heavyweights with Hong Kong lagging behind.
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➢Blackstone announced a US$400 Million investment 
into Xpansiv on 06 July 2022 (U.S.).

➢Adam Neumann raised US$70 million to sell tokenized 
carbon credits on the blockchain (U.S.).

➢AirCarbon Exchange (ACX) received 
substantial investment by Deutsche Börse AG (DB1), 
amount not disclosed (Singapore).

➢Ripple confirmed that it is one of the founding partners 
of Thallo, a Web 3 carbon credit marketplace based on 
the XRP Ledger on 04 October 2022 (U.S.).

➢Climate Impact X (CIX) has a paid-up capital of $42.4 
million USD as of 11 August 2022. Investors include, 
Temasek, SGX, DBS and Standard Chartered 
(Singapore).

➢HKEX launched Core Climate on October 28, 2022, an 
international carbon marketplace designed to allow for 
the trading of voluntary carbon credits and 
instruments.

➢The London Stock 
Exchange is launching our Voluntary Carbon Market to 
facilitate financing at scale into projects that mitigate 
climate change.

➢ 2021 Xpansiv Carbon Volume Rises 
288% Driven by Surge of Corporate 
Net-Zero and ESG Demand

Xpansiv CBL Voluntary Carbon Market Metrics

Source: FMSB (2021)



London Stock Exchange’s Voluntary Carbon Market

Source: https://www.londonstockexchange.com/raise-finance/equity/voluntary-carbon-market



Reverse Decadal Global Deforestation

➢ An estimated 420 
million ha of forest has 
been lost worldwide 
through deforestation 
since 1990, but the rate 
of forest loss has 
declined substantially.

➢ 1.5 billion hectares of 
global forest was lost  
between 1700 and 
2020 – this is equal to 
an area 1.5 times the 
size of the USA.\

➢ In the most recent five-
year period (2015–
2020), the annual rate 
of deforestation was 
estimated at 10 million 
ha, down from 12 
million ha in 2010–
2015.

➢ Decadal forest loss is 
measured as the 
average loss of forest 
area every ten years, in 
hectares.

Source: https://ourworldindata.org/deforestation

Stopping deforestation and reforesting our planet is imperative to stop the destruction of habitats, loss of 
biodiversity and fight climate change.



Global Deforestation (2000-2019)

Source: http://earthenginepartners.appspot.com/science-2013-global-forest

Wildfires, replacement through agriculture and commercial plantations, and increasing land grabbing in 
poor regions main cause of rapid destruction of forests.



Key Considerations for Forestry Carbon Credits

Key questions to be addressed for the generation of carbon credits:

1. Methodology

2. Eligibility

3. Additionality

4. Baseline

5. Permanence & Leakage

6. Verification

7. Project Boundary



UNFCCC REDD & REDD+

➢ UNFCCC Conference of the Parties (COP) introduced REDD 
in 2007 to help guide activities in the forest sector. 

➢ REDD stands for “reducing emissions from deforestation 
and forest degradation”.  

➢ REDD+ refers to the additional “role of conservation, 
sustainable management of forests and enhancement of 
forest carbon stocks in developing countries”.

➢ UNFCCC REDD+ mechanism produces sovereign credits. 

➢ Designed to compensate developing nations for reversing 
deforestation and eventually conserving their forests, it 
comes with a strict set of requirements to be met by each 
nation before sovereign credits can be issued.

➢ Reported data include measurements of a country’s forest 
reference level and creation of a national greenhouse gas 
inventory.



The Architecture for REDD+ Transactions (ART)

• Participant must be a national 
government or subnational 
government with national 
government approval

• Registration of subnational 
accounting areas that meet 
TREES eligibility requirements 
allowed until December 31, 
2030

• The boundaries of subnational 
accounting shall correspond 
with one or several 
administrative jurisdictions no 
more than one level down from 
national level

• Subnational areas shall 
encompass a minimum area of 
2.5 million hectares of forest

Emission reduction (ER) credits =



UNFCCC REDD+
Nested systems require robust accounting systems, clarity on land titles and carbon rights, and institutional frameworks 
that support nested REDD+.

Source: https://vcmprimer.org/chapter-14-how-does-redd-nesting-work/Source: https://wwf.panda.org/wwf_news/?222333/Mapping-UNFCCC-REDD-2014-a-visual-guide-to-the-
systems-and-structures-supporting-REDD-within-the-UNFCCC



Selected Methodologies for Forest Conservation 
Projects

➢ CDM AR-ACM0003 Afforestation and reforestation of lands 
except wetlands
o Adoption of afforestation and/or reforestation activities on 

any land that does not fall into the category of wetland.

➢ CDM AR-AM0014 Afforestation and reforestation of degraded 
mangrove habitats
o Adoption of afforestation and/or reforestation activities in 

wetlands that constitute a degraded mangrove habitat.

➢ VER VM0003 Methodology for Improved Forest Management 
through Extension of Rotation Age
o Improvement of forest management practices to increase 

the carbon stock on land by extending the rotation age of a 
forest or patch of forest before harvesting. By extending 
the age at which trees are cut, projects increase the 
average carbon stock on the land and remove more 
emissions from the atmosphere.

➢ VM0045 Methodology for Improved Forest Management Using 

Dynamic Matched Baselines From National Forest Inventories  
o Improved forest management (IFM) practices and employs 

standardized approaches for demonstration of additionality 
and derivation of project baselines to simplify application of 
the methodology.

➢ VM0009 Avoided Ecosystem Conversion
o Prevented conversion of forest to non-forest and of native 

grassland and shrubland to a non-native state.

➢ VM0005 Conversion of Low-productive Forest to High-
productive Forest
o Avoiding re-logging and/or the rehabilitation of previously 

logged forest. Rehabilitation is achieved by implementing 
silvicultural techniques to increase forest density, such as 
cutting climbers and vines, liberation thinning, or 
enrichment planting.

➢ GS Afforestation/Reforestation (A/R) GHG Emissions Reduction 
& Sequestration Methodology



VM0045: Additionality

➢ Project proponents must demonstrate regulatory surplus in accordance with the rules and requirements regarding regulatory surplus 
set out in the latest version of the VCS Methodology Requirements. 

➢ Composite baselines derived per the procedures set out in Section 6 represent the without project activity, or baseline scenario. 
➢ Updating the composite baselines periodically throughout the project crediting period produces a dynamic and spatially variable 

performance benchmark in terms of periodic carbon stock change. At each monitoring event, where equation 1 yields a positive value, 
the project is deemed additional;



VM0045: Baseline Emissions

➢Baseline quantification is focused on measured carbon stock 
change in the composite baselines, representing the absence of 
the project activity. Each project sample unit i has a corresponding 
paired composite baseline i, composed of one or more constituent 
baseline plots j.

➢Harvest or disturbance emissions include carbon emitted from live 
tree above- and belowground biomass, dead wood, and harvested 
wood products (i.e., carbon not retained in harvested wood 
products for 100 years or more after harvest).

➢For each constituent baseline plot, carbon stock change is 
calculated at the re-measurement time, mt, and annualized as:



Permanence & Leakage (II)

Expanding Agricultural Frontier

➢ Leakage is defined here as the unexpected loss of 
estimated net carbon sequestered. 

➢ In some cases leakage may be positive - that is, 
more net carbon reductions were achieved.

➢ Leakage can be the result of incorrectly estimating 
the project's impact or of unexpected effects such 
as a population increase in the project region, 
during the course of a project. 

➢ Carbon vs. Harvest leakage effect

1. Baseline

2. With Project (leakage)

3. With Project (no leakage)



Project Spatial & GHG Boundaries

Source: Verra (2022)



Food Systems are Responsible for a Third of Global 
Anthropogenic GHG Emissions

Source: Crippa et al. (2021) / https://edgar.jrc.ec.europa.eu/edgar_food.

➢ In 2015, food-system emissions amounted to 18 Gt 
CO2 equivalent per year globally, representing 34% of total 
GHG emissions. 

➢ 71% contribution from agriculture and land use/land-use 
change activities.

➢ Remaining 29% are supply chain activities: retail, transport, 
consumption, fuel production, waste management, 
industrial processes and packaging.



Agriculture GHG Emissions by Source

Source: https://www.fao.org/gleam/dashboard-old/en/



SDG14: LIFE BELOW WATER

Related to:

• SDG 1, 2, 3, 6: Poverty 
reduction, food security and 
health in the Pacific depend on 
local agriculture and shoreline 
fisheries, threatened by 
climate changes including sea 
level rise, storm severity, 
temperature, and ocean 
acidification. Clean freshwater 
and sanitation systems are 
threatened by inundation and 
salinization. 

• SDG 5, 10: The impacts of 
climate change are uneven 
across gender and location, 

with impacts more strongly 
felt by developing nations.

• SDG 9, 11: Resilient 
infrastructure and sustainable 
cities and communities rely on 
an understanding of, 
adaptation to, and mitigation 
of climate change.

• SDG 7, 12, 13, 14, 15: 
Responsible consumption and 
production, including clean 
energy and avoidance of 
degradation of biodiversity, 
rely on and are part of climate 
action.

Source: https://www.globalgoals.org/goals/14-life-below-water/



Categories of Nature-Based, Blue-Carbon Solutions

Source: McKinsey, 2022.

Carbon pools in mangrove ecosystems



Abatement potential from established and 
emerging blue-carbon solutions by 2050, GtCO
equivalent per year 

1. High-level, high-uncertainty estimate. 

2. Seaweed farming sequestration depends 
on area of implementation and is 
potentially much higher. Potential shown 
is the reported 14% per annum growth-
based estimate in the ocean as a solution.

3. Lower bound is estimated as the long-
term abatement potential (40% of 
current emissions rates) of emissions 
from bottom trawling in areas shallower 
than 50 meters. 

Source: McKinsey, 2022.



Global Ocean Governance is Highly Fragmented

Source: https://www.weforum.org/agenda/2017/10/global-ocean-governance-all-at-sea/

Source: 
https://commons.wikimedia.org/wiki/File:How_the_Lawyers_Think%E2%80%94Maritime_Zones_an
d_the_International_Law_of_the_Sea.svg

Maritime Zones According to UNCLOS (Baehr, 2017)Organizations Relevant to Ocean Governance 



Thank you very much for your attention!


