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The Earth’s climate is changing. No matter what happens to global emissions today, the Earth’s global surface 
temperature will continue to increase until at least 2050. Longer term, what the earth’s climate will look like beyond  
2050 depends on the magnitude and speed at which humanity reduces its greenhouse gas emissions. 

Climate change is no longer something that will happen in the future. Over the past year, Greece and California 
burnt, Germany and Russia experienced devastating flooding and parts of the US and Canada witnessed scorching summer 
temperatures. California’s Death Valley recorded a temperature of 54.4°C on 9 July 2021, the hottest reliably measured 
temperature in the Earth’s history. North America experienced a big freeze and the winter weather storms in the state of 
Texas resulted in an electricity generation crisis that left millions of American homes without power (and heating) in freezing 
conditions for days. 

COVID-19 related economic shutdowns resulted in a sharp decrease in global fossil emissions, but this fall 
is likely to be a blip. Despite global fossil emissions falling by 2.4 billion tonnes in 2020, the largest fall ever recorded, 
estimates for 2021 show emissions climbing again as vaccination programs restore global economic activity over the coming 
months and years. The climate actions of the world’s biggest emitters will be key determinants of humanity’s success or 
otherwise in limiting global warming and minimising the impacts of climate change. China has the highest carbon emissions 
of any country globally followed by the US. By industry, energy is the major source of global emissions, generating close to 
three quarters of the world’s total carbon emissions.

The Paris Agreement remains the world’s preeminent framework for preventing the worst impacts of climate 
change. Today, there are 192 parties to the Paris Agreement – 191 countries and the European Union - and each party is 
required to pledge a climate action plan to reduce emissions and adapt to climate impacts. These pledges then form the 
backbone of the global response to climate change, but based on COP26 updates, there remains a significant gap between 
what has been promised to date and what is required to meet the objective of the Paris Agreement. The level of commitment 
from COP26 fell short of what many were hoping for, in particular the watering down of language around coal power. There  
is still much to do and in the words of the President for COP26, 1.5 degrees is still within reach, but its pulse is weak.
 
Financial regulators around the world are increasingly considering climate change risks as relevant to their 
supervisory mandate. The Task Force on Climate-Related Financial Disclosures has emerged as the leading global 
climate risk disclosure framework and has been mandated by regulators in the United Kingdom and New Zealand, and other 
jurisdictions are likely to follow in the coming years.
 
Real assets are vulnerable to climate risks and key enablers and beneficiaries of climate-related opportunities. 
Real estate and infrastructure have a physical presence meaning both asset classes are exposed to acute and chronic 
physical climate impacts. Further, the built environment and infrastructure are also vulnerable to transition risks, and asset 
managers will increasingly be focused on building resilience and adapting assets for the low carbon global economy. Looking 
ahead, real assets will continue to focus on transitioning to net zero carbon emissions, improving resource efficiency and 
seeking out opportunities to benefit from the energy transition. Real assets offer a constructive pathway towards hope for  
a world battered by the pandemic and worried about the existential threat of climate change.

Real assets have long provided communities and societies with shelter, water, power, transport and the means 
to communicate. Real assets that are resilient and adaptable to climate change will create inclusive, healthy, 
sustainable and worthy to live environments that allow all participants to thrive. 
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The Earth’s climate is changing. The atmosphere, ocean and land have warmed, 
unequivocally because of human activities1. Average temperatures are rising, land 
precipitation has likely increased, heat extremes are happening more often and cold 
extremes less. Sea levels are rising, the ocean is becoming more acidic and its  
temperature is increasing.

Glaciers are retreating and there is falling snow cover and less sea ice. Extreme weather and climate events including 
heatwaves, heavy precipitation, droughts and cyclones are increasingly frequent. Compound extreme events are also likely to 
have increased, with combinations including heatwaves and droughts as well as hot, dry and windy conditions increasing the 
risk and severity of wildfires.
 
These changes in climate are largely attributed to the increase in the emission of greenhouse gases, primarily carbon dioxide, 
methane and nitrous oxide. Greenhouse gases trap the heat from the sun within the Earth’s atmosphere, increasing the 
temperature of the Earth’s surface, ocean and atmosphere. This process is known as the ‘greenhouse effect’ and is the 
reason Earth is a habitable planet – without it, our planet would be much colder.
 
Before industrialisation, the incoming sunlight and outgoing heat within the Earth’s atmosphere were balanced. But human 
activities - largely the burning of fossil fuels associated with industrialisation, deforestation and large scale agriculture – have 
increased the amount of greenhouse gases in the Earth’s atmosphere. This has created an energy imbalance, enhancing the 
greenhouse effect and warming the Earth’s atmosphere and oceans. As a result, the Earth has warmed by a best estimate of 
1.07°C since pre-industrial times2.

Source: National Oceanic and Atmospheric Administration (NOAA) Climate.gov3

Figure 1: Change in Global Average Surface Temperature 1880-2021

1  According to the Intergovernmental Panel on Climate Change (IPCC) https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM_final.pdf
2 The likely range of total human-caused global surface temperature increase from 1850-1900 and 2010-2019 is 0.8° to 1.3° with a best estimate of 1.07°C. Ibid
3 https://www.climate.gov/
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No matter what happens to total emissions today, the Earth’s global surface temperature 
will continue to increase until at least 2050. 

Longer term, what the earth’s climate will look like beyond 2050 depends on the magnitude and speed at which humanity 
reduces its carbon emissions. In their latest report, the IPCC defined five future climate scenarios, the so-called Shared 
Socioeconomic Pathways or SSP’s and we describe them below in Table 2 and Figure 3. 

4 https://www.reuters.com/business/environment/un-climate-reports-five-futures-decoded-2021-08-09/

Table 2: IPCC’s Five Illustrative Emissions Scenarios (Shared Socioeconomic Pathways or SSP’s)

Very Low Emissions Low Emissions
Intermediate 
Emissions High Emissions

Very High 
Emissions

SSP1-1.9 SSP1-2.6 SSP2-4.5 SSP3-7.0 SSP5-8.5

Global Emissions cut 
to zero by 2050
Society switches to 
sustainable practices
Investment in 
education and health 
go up. Inequality falls.
Extreme weather more 
common but the worst 
impacts of climate 
change have been 
avoided. Warming hits 
1.5°C but stabilises to 
around 1.4°C by the 
end of the century.

Global emissions are 
cut severely but net 
zero by 2050 is not 
reached.
Temperatures stablise 
around 1.8°C higher 
by the end of  
the century.

Global emissions 
remain stable 
until about 2050 
but do not reach 
net zero by 2100. 
Progress toward 
sustainability is slow, 
with development 
and income growing 
unevenly.
Temperatures rise by 
2.7°C by the end of 
the century.

Global emissions rise 
steadily and double 
from current levels 
to 2100. Countries 
become more 
competitive with 
one another, shifting 
toward national 
security and ensuring 
their own food 
supplies. By 2100, 
average temperatures 
rise by 3.6°C.

Global emissions 
double by 2050. 
The global economy 
grows quickly but this 
growth is accessed 
by continued use of 
fossil fuels and energy 
intensive lifestyles. 
The average global 
temperature increases 
by 4.4°C by the end 
of the century.

Source: IPCC, Reuters4

Figure 3: Change in Global Surface Temperature relative to 1850-1900 under the IPCC’s Five SSP’s

What will the future look like?
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•  Severe flooding caused by very heavy rainfall over a period of 1-2 
days resulted in at least 184 people losing their lives in Germany 
and 38 in Belgium. The flooding caused considerable damage to 
infrastructure including houses, motorways, railways lines and 
bridges and road closures meant some people were unable to be 
evacuated or access emergency response for days

.
•  A warmer atmosphere can hold more moisture and generate 

more, and more powerful, rain and snow6. Research into the 2021 
flooding in Western European flooding found that ‘climate change 
increased the intensity of the maximum 1-day rainfall event in 
the summer season by about 3-19% compared to a global climate 
1.2°C cooler climate’7

 
•  Separate research using detailed climate simulations showed that 

storms producing intense rain across Europe might move slower 
with climate change, increasing the duration of local exposure to 
these extremes. Further, this research found that such slow-
moving storms may be 14 times more frequent across land by  
the end of the century8 

•  North America was hit by severe winter storms in early 2021, with 
record breaking cold temperatures. The storm physically damaged 
infrastructure and there was a huge surge in demand for power 
as people sought to heat their homes. These factors combined to 
overwhelm power grids and resulted in widespread outages and 
blackouts. Millions of people were left without power (and heating) 
in their homes. Highways were iced over creating unsafe conditions 
for people attempting to travel. Water supply was also interrupted 
due to frozen and burst pipes  

•  Texas’ electricity and gas grids repeatedly failed, and the state 
was a flashpoint for the crisis. The freezing conditions highlighted 
the vulnerabilities in the grid, specifically the states decision two 
decades earlier to no longer pay power producers to hold a  
supply buffer9  

•  The death toll was 210 including young and old people in both 
urban and rural communities, mostly due to hypothermia but also 
included vehicle accidents, carbon monoxide poisoning, falls,  
fire and exacerbation of chronic illness10 

Flooding in western Europe

Severe winter storms hit North America

Flooding in western Europe

2.2 The Future Is Here - Climate Change Case Studies

Source: New York Times5

5 https://www.nytimes.com/2021/07/16/world/europe/germany-floods-climate-change.html?action=click&module=RelatedLinks&pgtype=Article
6 https://www.climatesignals.org/climate-signals/atmospheric-moisture-increase
7 https://www.worldweatherattribution.org/heavy-rainfall-which-led-to-severe-flooding-in-western-europe-made-more-likely-by-climate-change/
8 https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2020GL092361
9 https://www.nytimes.com/2021/02/16/us/texas-winter-storm-power-outages.html
10 https://www.dshs.state.tx.us/news/updates.shtm#wn

The Future Is Here - Climate Change Case 
Studies

8



9 Climate Change White Paper

Global Carbon
Emissions

9

S E C T I O N  3



10 Climate Change White Paper

In 2021, global fossil emissions were estimated to be 36.4 GtCo2, largely the same as 
2019 and an increase of 4.9% from 2020 levels. We note that 2020 global fossil emissions 
decreased by 2.4 billion tonnes, the largest fall ever as economies around the world shut 
down due to the COVID-19 pandemic.

Chart 4: Global Fossil Fuel and Cement Emissions 1990-2021 (GtCO2)

Table 5: Global Carbon Budget 2021 – Carbon

Source: Global Carbon Project 

Source: Global Carbon Budget 2021

The Global Carbon Budget 202111 – the most recent estimate of the net amount of greenhouse gases that can still be 
emitted while limiting global warming to between 1.5-2˚C – was published in November and shows how quickly the worlds 
future capacity to emit is shrinking, as shown below in Table 5. To put these numbers into context, to limit climate change 
in line with the Paris Agreement, the world needs to cut its CO2 emissions by 1 to 2 billion tonnes each year between 2020 
and 2030 (that is, continue to reduce carbon emissions every year in the same order of magnitude as was done during the 
COVID-19 pandemic).

Maximum Warming Scenario Carbon Budget (GtCO2)
Years to go based on  
2021 emissions

1.5˚C 420 11 years

1.7˚C 770 20 years

2.0˚C 1,270 32 years

11 https://essd.copernicus.org/preprints/essd-2021-386/essd-2021-386.pdf
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The World’s Biggest Emitters

The climate actions of the world’s biggest emitters will be key determinants of humanity’s 
success or otherwise in limiting global warming and minimising the impacts of climate change. 

China has the highest carbon emissions of any country globally, responsible for 32% of global carbon emissions in 2020, 
followed by the US which generated 14%. It has been a rocky few years for the US-China bilateral relationship but despite 
their many differences, the two countries are strongly aligned on climate change. This alignment was on show at COP26, 
where the two countries made a surprise announcement on their joint agreement to increase ‘climate actions that raise 
ambition’12 on climate change. Green finance may be another area where the two countries may be able to cooperate, as 
evidenced by the recent appointment of the Peoples Bank of China and the US Treasury as Co-Chairs of the G20 Sustainable 
Finance Study Group.13

Other high emitting countries are India (7%), Russia (5%) and Japan (3%), and Figure 6 below shows the breakdown of global 
emissions in 2020 by country.

Figure 6: Fossil CO2 Emissions by Country 2020

Source: Global Carbon Budget 2020

12 https://www.state.gov/u-s-china-joint-glasgow-declaration-on-enhancing-climate-action-in-the-2020s/
13 https://g20.org/
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The importance of China in reducing global carbon emissions and fighting climate change cannot be overstated. China’s 
most up-to-date NDC goals commit to have CO2 emissions peak before 2030 and achieve carbon neutrality by 2060.14

Other more specific targets include lowering CO2 emissions per unit of GDP by over 65% compared to 2005 level, increasing 
the share of non-fossil fuels in primary energy consumption to around 25%, an increase in forest stock volume by around 
6 billion cubic metres and a new target of increasing installed capacity of wind and solar power to 1,200 GW by 2030.15 
However, despite these pledges, China continues to increase its coal power capacity, with 38.4 GW of new coal plants 
commissioned in 2020 (more than 3 times the amount commissioned in the rest of the world).16 There are currently 737  
coal fired units announced, construction or permitted around the world and 405 of these – or more than half - are located  
in China, as illustrated below in Figure 7.

Figure 7: Global Coal Plant Tracker – Announced, Construction and Permitted

Source: Global Energy Monitor17

Urbanisation is a key driver of carbon emissions (in large part due to high demand for steel and cement) and the scale and 
pace of urbanisation in China over the past decades is unparalleled. In 1978, 18% of the Chinese population lived in urban 
areas, compared to 64% now18, and this number is forecast to rise to 75% by 2030.19 There is still a long way to run for 
urbanisation in China, but the next wave aims to be sustainable, with a push towards so-called green cities, built to strict 
environmental standards and integrating technology to improve resource efficiency. If successful, the next leg of urbanisation 
may help China achieve the targets it laid out under the Paris Agreement, or at least not hinder them as much.
 

14  https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/China%20First/China%E2%80%99s%20Achievements,%20New%20Goals%20and%20New%20Measures%20for%20Nationally%20
Determined%20Contributions.pdf

15 Ibid
16 https://globalenergymonitor.org/wp-content/uploads/2021/04/BoomAndBust_2021_final.pdf
17 https://globalenergymonitor.org/projects/global-coal-plant-tracker/tracker/
18 https://www.statista.com/statistics/270162/urbanization-in-china/
19 https://www.morganstanley.com.au/ideas/2019-supercities
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Whilst China is currently the worlds biggest emitter, the United States has the highest cumulative carbon emissions as shown 
below in Chart 8. This data highlights the equity issue associated with emissions reduction; the burning of fossil fuels has 
underwritten prosperity in developed countries. In turn, the push to curb and ultimately halt this practice jeopardises a rise 
from poverty and access to this same prosperity for people in developing countries. Moreover, carbon attribution by country 
is further complicated by the global trade, where countries can successfully reduce their emissions by outsourcing carbon 
intensive industries and import these same commodities and goods produced offshore. 

Chart 8: Cumulative Carbon Emissions 1850-2021 (Fossil Fuels, Cement, Land Use and Forestry)

Chart 9: Top 10 Emitters by Country – tCO2e Per Capita

Source: Carbon Brief20

Source: Carbon Brief21

Another way to consider global carbon emissions data is to consider it on a per capita basis. Chart 9 does this for both 
current and cumulative emissions, and we note the absence of China from both lists. However, any argument supporting 
developing countries right to continue to emit to access the same prosperity is countered by climate science, which shows 
that without drastic action to cut emissions significantly by 2030 and then to zero by 2050, our planet will be so affected by 
climate change that such prosperity may not be accessible for anyone in any country. 

20 https://www.carbonbrief.org/analysis-which-countries-are-historically-responsible-for-climate-change
21 Ibid
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The energy industry is the major source of global emissions, generating 33.9 Gt CO2e in 
202022 or close to three quarters of the world’s total carbon emissions.23 

The next biggest emitting industry is agriculture, forestry and land use which together generates 18%. Remaining 
global emissions come from industry (5.2%) and waste (3.2%). This emissions attribution by industry is based on 2016 
emissions data, so a few years out of date but provides valuable insight into which industries have the most to do to 
get the world to net zero. 
 

Carbon Intense Industries

Figure 10: Global Carbon Emissions by Industry and Sub-Industry (%)

Source: Our World in Data24

22 https://www.iea.org/reports/net-zero-by-2050
23 Note these figures are different from those in Chart 1, which show only fossil emissions.
24  Hannah Ritchie and Max Roser (2020) - “CO₂ and Greenhouse Gas Emissions”. Published online at OurWorldInData.org. Retrieved from: ‘https://ourworldindata.org/co2-and-other-

greenhouse-gas-emissions’ [Online Resource]
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Recognising that the world cannot decarbonise without a complete transformation of the energy industry, the 
International Energy Agency (IEA) – the international agency for energy security and policy co-operation - published 
their roadmap to Net Zero by 2050.25 The IEA’s roadmap recognises that the pathway to net zero 2050 is narrow but 
still available and recommends enormous changes to the global energy mix to arrive a net zero carbon emissions in 
2050. A summary of the pathway is shown below in Chart 11. 

Chart 11: IEA Roadmap to Net Zero by 2050

Source: International Energy Agency

25 https://www.iea.org/reports/net-zero-by-2050
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While the roadmap has been the subject of some criticism, including on seemingly unrealistic assumptions like a 
global economy in 2030 that will be 40% larger but use 7% less energy than today, it does provide a constructive 
blueprint on what practical actions governments and companies could take to land at net zero by 2050. We consider 
a key takeaway is that electricity and heating infrastructure will experience the most change and we also consider the 
roadmap identifies key themes for investors in real assets, as identified in Table 12.
 

Table 12: IEA’s Key Solutions for Energy Transition to Net Zero by 2050

Renewable Energy Technology
• Renewables like solar and wind technologies are key to reducing emissions 

in the electricity sector
•  IEA’s pathway to Net Zero has solar and wind accounting for 70% of global 

electricity generation in 2050 supported by battery storage

Energy Efficiency  
•  Scaling up energy efficient solutions that already exist
•  Retro-fitting existing buildings, structures and vehicles with energy  

efficient technology

Electrification
•  As electricity generation becomes greener (through renewable 

technology), electrification of areas previously dominated by fossil fuels
•  This includes electric cars, buses and trucks, heat pumps in buildings and 

electric furnaces for steel production 

Bioenergy
•  Low emissions fuels for planes, ships and other forms of transport
•  Replacement of natural gas with biomethane for heating and electricity
•  Biomass feedstock includes forest product wastes, agricultural residues,  

organic fractions of municipal solid wastes, paper, cardboard, plastic,  
food waste and green waste 

Carbon Capture, Utilisation  
and Storage (CCUS) • Tackling emissions from existing energy assets 

•  Providing solutions in some of the sectors where emissions are hardest  
to reduce like cement

•  Support the rapid scaling up of low-emissions hydrogen production
•  Enable some CO2 to be removed from the atmosphere

Hydrogen and Hydrogen  
Based Fuels •  To be used to fill the gaps where electricity cannot easily or economically 

replace fossil fuels and where limited sustainable bioenergy supplies 
cannot cope with demand

•  Includes using hydrogen-based fuels for ships and planes, as well as 
hydrogen in heavy industries like steel and chemicals

Behavioural Changes
•  Replacing car trips with walking, cycling or public transport
• Forgoing long haul flights
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There have been a series of global agreements and protocols aimed at reducing global 
emissions and slowing climate change, negotiated under the banner of the United Nations. 

In 1992, 154 countries signed the United Nationals Framework Convention on Climate Change, requiring significant 
reduction in greenhouse gas emissions. The Kyoto Protocol followed, which set binding emissions targets enforceable 
under international law. In December 2015, the Paris Agreement was signed by 195 countries at the conclusion of 
COP21 and this agreement provides the framework for global action on climate change. 
 

The Paris Agreement sets a global goal to hold ‘the increase in global average temperature 
to well below 2°C’ and pursue efforts to keep warming to below 1.5°C compared to  
pre-industrial levels.  

Under this agreement, each country nominates a voluntary target to cut its own emissions and these targets currently 
cover over 96% of global emissions. Importantly, the Paris climate deal requires that every country – no matter rich 
or poor – must take some form of climate action. This differs from previous agreements that exempted developing 
countries including India and China. 

The Paris Agreement

Figure 13 The Road to the Paris Agreement and Beyond

Source: NY Times, UN, European Commission, Whitehelm Advisers
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At the time of signing, the Paris Agreement was lauded as historic and an overwhelming feat in the context of the failed 
meetings including Copenhagen. But in a blow to the historic global deal, President Trump announced in 2017 that 
the US would withdraw from the Paris Agreement, calling the climate deal ‘draconian’. President Trump believed the 
Paris Agreement is a threat to the US economy and American sovereignty and had promised to ‘cancel’ the agreement 
during his presidential electoral campaign. However, President Biden overturned this cancellation, signing an executive 
order on his first day in office, and the United States formally rejoined the Paris Agreement in February 2021. Today, 
192 parties – 191 countries and the European Union – have joined the Paris Agreement and it endures as the 
fundamental framework for global action on climate change. 

Each Party to the Paris Agreement is required to have a climate action plan to reduce emissions and adapt to climate 
impacts, and these plans are known as Nationally Determined Contributions, or NDC’s. NDC’s must be updated every 
five years and the expectation is that countries increase ambition over time, setting higher emissions reductions 
targets and more expansive adaptation measures. But while targets are voluntary and there is no formal enforcement 
mechanism, it was the hope of negotiators that this mandatory reporting would encourage adherence with the threat  
of ‘naming and shaming’ signatories. 

Collectively, NDC’s form the global response to climate change and tracking their future trajectory provides the key 
insight into how the world is progressing on reducing emissions and limiting the impacts of climate change. Figure 
14 below provides an up to-date snapshot on current NDC’s and associated warming expectations and highlights the 
significant gap between what has been promised to date and what is required to meet the objective of the  
Paris Agreement. 

26 https://climateactiontracker.org/global/temperatures/

Figure 14: Projected Emissions and Expected Warming Based on Pledges and Current Policies

Source: Climate Action Tracker26
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COP26

The 26th United Nations Climate Change Conference of the Parties, known as COP26,  
was held in Glasgow in the United Kingdom during October and November 2021.  

Expectations were high and were further elevated because there had not been a COP held in 2020 due to the 
COVID-19 pandemic. COP26 was successful in that a final agreement was reached by 197 countries, known as the 
Glasgow Climate Pact27 (albeit 24 hours after the COP was scheduled to finish). However, the level of commitment in 
the agreement fell short of what many were hoping for, in particular the watering down of language around coal power 
in response to objections from India and China and this was acknowledged by COP26 President Alok Sharma in his 
emotional apology to delegates following the conclusion of negotiations.28

In his closing remarks, Sharma said that COP26 had credibly ‘kept 1.5 degrees within reach. But its pulse is weak. And it 
will only survive if we keep our promises. If we translate commitments into rapid action. If we deliver on the expectations 
set out in this Glasgow Climate Pact to increase ambition to 2030 and beyond.’29 We consider the general sentiment on 
the outcomes of COP26 to be that there was progress but it was measured and there is still much to go, in particular 
on strengthening 2030 targets to keep the Paris Agreement alive.
 
The key outcomes of the Glasgow Climate Pact are as follows.
 

Growing global commitment to net zero: 
90% of global emissions are now covered by net zero 
commitments made by countries30, with India pledging 
at COP26 to get cut emissions to net zero by 2070.31 
However despite this momentum behind net zero, 
Climate Tracker considers that only the European Union, 
United Kingdom, Chile and Costa Rica have adequately 
designed net zero targets32 to meet the Paris Agreement 
objectives.

NDC commitments for 2030 remain significantly 
behind what is required: 
By 2030, greenhouse gas emissions must fall by 45% 
compared to 2010 levels to limit global warming to 1.5°C 
above pre-industrial levels, but existing commitments 
presented at COP26 project 2030 emissions almost 
14% higher than 2010. Based on current NDC’s to 
2030, the world is on track for a 2.4 degree increase 
in temperature by 2100.33 Several countries including 
Australia, Brazil, Russia and Mexico submitted updated 
NDC’s at COP26 that did not strengthen ambition, 
contrary to the Paris Agreements need for progression.34 
The Glasgow Pact ‘requests’ parties to the Paris 
Agreement to ‘revisit and strengthen’ pledges ready for 
COP27, due to be held in Sharm El-Sheikh, Egypt in 
November 2022. Global agreement to reduce coal-fired power: 

Nations agreed to ‘phase down’ coal-fired power (without 
carbon capture) and to start to eliminate subsidies on 
other fossil fuels, the first time the word ‘coal’ has ever 
been used in a global climate agreement. We note that 
ambitious delegates wanted the language on coal power 
to be ‘phase out’ rather than ‘phase down’ and the 
weaker final text was a key source of disappointment.

27  https://unfccc.int/sites/default/files/resource/cma3_auv_2_cover%20decision.pdf
28 https://www.bbc.com/news/av/world-59276651
29 https://ukcop26.org/cop26-president-remarks-at-closing-plenary/
30 https://climateactiontracker.org/global/cat-net-zero-target-evaluations/
31 https://www.nature.com/articles/d41586-021-03044-x
32 https://climateactiontracker.org/climate-target-update-tracker/
33 https://climateactiontracker.org/global/temperatures/
34  https://climateactiontracker.org/climate-target-update-tracker/list-non-updating-countries/
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Promise to continue work on a consensus  
definition of climate finance:  
Climate finance is money that flows from developed 
to developing countries seeking to support mitigation 
and adaptation actions to address climate change, 
acknowledging that the contribution of countries to 
climate change and their capacity to prevent it and cope 
with its consequences vary enormously.35 Currently 
countries define this term differently, with some counting 
development aid such as funding for clean water or 
schools as climate finance while others include loans.  
A consensus definition would mean there would also  
be consensus on measurement.36

Commitment to double adaptation finance  
to US$40 billion by 2025:  
Adaptation finance is that portion of climate finance 
specifically for adaptation actions and this new 
commitment is considered by many as a key success  
of the Glasgow Climate Pact. 

Global Methane Pledge:  
This new global pledge to reduce methane emissions37 

commits its more than 100 signatories including the 
US, the European Union, Japan and Canada to reducing 
methane emissions by 30% by 2030 compared to 2020 
levels. Methane accounts for 17% of global greenhouse 
gas emissions from human activities, mostly from the 
energy, agriculture and waste sectors. 

The Glasgow Financial Alliance for Net Zero: 
Confirmation from the financial sector alliance aiming 
to accelerate transition to net zero that it has US$130 
trillion in private capital aligned to net zero, exceeding 
the US$100 trillion of finance estimated to be needed  
to get to net zero by 2050.38

35  https://unfccc.int/topics/climate-finance/the-big-picture/introduction-to-climate-finance#:~:text=Climate%20finance%20refers%20to%20local,that%20will%20address%20
climate%20change.

36 h ttps://www.scientificamerican.com/article/cop26-hasnt-solved-the-problem-scientists-react-to-un-climate-deal/
37 https://www.ccacoalition.org/en/resources/global-methane-pledge
38  https://www.gfanzero.com/press/amount-of-finance-committed-to-achieving-1-5c-now-at-scale-needed-to-deliver-the-transition/
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39 https://ukcop26.org/glasgow-leaders-declaration-on-forests-and-land-use/
40  https://www.state.gov/u-s-china-joint-glasgow-declaration-on-enhancing-climate-action-in-the-2020s/

Glasgow Leaders Declaration on Forests  
and Land Use:  
A new declaration on forests and land use endorsed 
by 141 countries covering 91% of forests globally to 
work collectively to half and reverse forest loss and 
land degradation by 2030 while delivering sustainable 
development and promoting an inclusive rural 
transformation.39

US-China Joint Glasgow Declaration on Enhancing 
Climate Action in the 2020s:  
One of the big surprises coming out of COP26 was this 
joint declaration from the worlds two biggest emitters 
recognising the seriousness and urgency of the climate 
crisis and announcing their intention to cooperate on  
key areas including regulatory frameworks and 
environmental standards, carbon capture technology 
and methane emissions.40 While light on detail, the joint 
declaration was a shift in tact for this relationship which 
has been marred by escalating tensions relating to 
human rights and trade. 

Finalisation of the ‘Paris Rulebook’:  
Article 6 of the Paris Agreement allows countries to meet 
their NDC’s by using emissions reductions achieved in 
other countries including by purchasing international 
carbon credits or offsets. The rules under which this 
can happen became known as the Paris Rulebook and 
were finalised at COP26, making the Paris Agreement 
fully operational. The rulebook is an accounting system 
designed to prevent double counting of emissions and 
will also allow separate carbon trading schemes to 
connect with each other to create an  
international market.

Failure to agree ‘loss and damage’ finance for 
countries most exposed to the impacts of  
climate change:  
Loss and damage works like an insurance policy where 
climate-vulnerable countries would have access to 
compensation for climate damage caused by emissions 
they did not create. However, we note the Glasgow 
Climate Pact did commit to create an office connected 
to the United Nations known as a technical assistance 
facility that will continue to research this idea and likely 
to ultimately create a fund for this purpose.
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Financial regulators around the world are increasingly considering climate change risks as 
relevant to their supervisory mandate. And this makes sense: climate change is a cause of 
financial and price instability, likely to generate physical risks relating to climate damages 
as well as transition risks following potentially disorderly mitigation strategies.41  

Climate change has a direct and already visible implication for the financial stability of insurance companies and banks 
for example. Climate change will also impact global GDP and inflation in some way over the coming decades. There is 
also the possibility that direct central bank intervention may be required in buying up heavily devalued and stranded 
assets to protect the financial system in a worst-case climate scenario. 

Central banks have been among the leaders in regulatory climate risk assessment. The Network of Central Banks 
and Supervisors for Greening the Financial System (NGFS) was set up in the Paris One Planet Summit in 2017 on the 
premise that climate-related risks are a source of financial risks. The NGFS currently has 102 members including the 
Federal Reserve (the Fed), the Bank of Japan (BoJ), European Central Bank (ECB), the People’s Bank of China (PBC) and 
the Reserve Bank of Australia (RBA). In December 2021, the NGFS released its ‘Guide on climate-related disclosure 
for central banks’42, the objective of which is to be a ‘how-to’ guide on disclosure for the central banks themselves 
(including both NGFS members and non-members) in line with the Task Force on Climate Related Financial Disclosures 
(TCFD) framework. Interestingly, this guide highlights the risk of the loss of biodiversity and refers to the Taskforce on 
Nature-related Financial Disclosures43 too, providing an insight into possible future direction for the NGFS. 

The Bank of International Settlements (BIS) – the bank of central banks – has also identified some practical actions 
that may be undertaken by central banks globally to address the risks of climate change, noting that ‘climate 
risks – because of their black swan characteristics – cannot be accurately predicted by traditional approaches to risk 
management that tend to rely on historical data and normal distributions.’ 44 These include mandatory environmental, 
social and governance (ESG) criteria for superannuation funds, the development of a consistent classification system 
for the carbon footprint of assets and standardised rules around the disclosure of carbon intensive exposures. 

41 https://www.bis.org/publ/othp31.pdf
42 https://www.ngfs.net/sites/default/files/medias/documents/guide_on_climate-related_disclosure_for_central_banks.pdf
43 https://tnfd.global/
44 https://www.bis.org/publ/othp31.pdf
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Table 15: TCFD Recommendations and Supporting Recommended Disclosures

Source: Taskforce on Climate-related Financial Disclosures

Governance Strategy Risk Management Metrics and Targets

• Disclose the 
organisations 
governance around 
climate related risks  
and opportunities 

• Describe the board’s 
oversight of climate 
related risks and 
opportunities

• Describe the 
management’s role in 
assessing and managing 
climate-related risks  
and opportunities

• Disclose the actual and 
potential impacts of 
climate-related risks 
and opportunities 
on the organisations 
businesses, strategy, 
and financial planning 
where such information 
is material 

• Describe the climate-
related risks and 
opportunities the 
organisation has identified 
over the short, medium 
and long term

• Describe the impact of 
climate-related risks and 
opportunities on the 
organisations businesses, 
stratgy, and financial 
planning

• Describe the resilience of 
the organisations strategy, 
taking into consideration 
different climate-related 
scenarios, including a  
2°C or lower scenario

• Disclose how the 
organisation identifies, 
assesses and manages 
climate-related risks 

• Describe the 
organisations processes 
for identifying and 
assessing cliamte- 
related risks  

• Describe the 
organisations processes 
for managing climate-
related risks

• Describe how processes 
for identifying, assessing 
and managing climate-
related risks are 
integrated into the 
organisations overall risk 
management

• Disclose the metrics 
and targets used to 
assess and manage 
relevant climate-related 
risks and opportunities 
where such information 
is material 

• Disclose the metrics used 
by the organisation to as-
sess climate-related risks 
and opportunities in line 
with its strategy and risk 
management process

• Disclose Scope 1, Scope 
2 and, if appropriate, 
Scope 3 greenhouse gas 
(GHG) emissions, and the 
related risks

• Describe the targets used 
by the organisation to 
manage climate-related 
risks and opportunities 
and performance  
against targets 

Climate Risk Disclosure

TCFD stands for the Task Force on Climate-Related Financial Disclosures and has emerged 
as the leading global climate risk disclosure framework.  

The Task Force was established by the Financial Stability Board (FSB) in response to a request from the G20 Finance 
Ministers and Central Bank Governors to review ‘how the financial sector can take account of climate-related issues’.45

 
In June 2017, TCFD issued a series of recommendations aimed at developing ‘voluntary, consistent climate-related 
financial risk disclosures for use by companies in providing information to investors, lenders, insurers, and other 
stakeholders’.46 TCFD is focussed on four key areas of disclosure as described below in Table 15 and does not take a 
moral position on climate change. However, by improving transparency and risk management, TCFD is likely to result  
in lower carbon emissions and a shift of financial flows towards more sustainable corporations over time. 

45 http://www.g20.org.tr/wp-content/uploads/2015/04/April-G20-FMCBG-Communique-Final.pdf 
46 https://www.fsb-tcfd.org/about/# 
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TCFD identifies two key climate risk categories: (1) transition risk, or the risks associated with the transition of the 
global economy to low carbon and (2) physical risk, that is, how physical assets will be impacted by acute changes in 
climate including floods and storms as well as chronic impacts of rising temperatures and sea levels. Figure 16 below 
provides a description of both transition and physical risks as well as climate-related opportunities covered by the 
TCFD framework. 

There is enormous momentum behind the TCFD, with the framework being formally supported by more than 2,800 
entities in 89 jurisdictions around the world. More than 110 regulators and government entities around the world are 
supporters of the TCFD, including the governments of Belgium, Canada, Chile, France, Japan, New Zealand, Sweden 
and the United Kingdom.47 Further, the Network for Greening the Financial System (NGFS) – consisting of  
92 members including the Reserve Bank of Australia, Bank of Japan, Bank of England, European Central Bank and 
the US Federal Reserve48 - have encouraged companies issuing public debt or equity to disclose in line with the TCFD 
recommendation. In addition, the Group of Seven (G-7) recently called for the compulsory disclosure of climate-related 
financial risks for companies at their June 20121 meeting in the United Kingdom, explicitly naming the TCFD as their 
preferred framework.49 

TCFD has been legislated in at least two jurisdictions. In the United Kingdom, from 6 April 2022, large companies 
and financial institutions will be required to report on climate related risks and opportunities in line with the 
recommendations of the TCFD, the first G20 country to mandate such disclosure.50 Similarly, New Zealand has 
mandated climate-related disclosures in line with the TCFD51, requiring disclosure by companies that meet criteria 
based on size and industry from 2023. Official announcements have also been made in Switzerland, Hong Kong, Japan, 
and Singapore regarding future intent to mandate TCFD reporting. And while the European Union52 and Australia53  
have not yet mandated climate related disclosure, government issued guidelines in each country specifically name the  
TCFD framework. 

Figure 16: TCFD Climate-Related Risks and Opportunities

Source: TCFD, Whitehelm Advisers 

47 Ibid
48 https://www.ngfs.net/en/about-us/membership
49 https://www.wsj.com/articles/g-7-calls-for-making-climate-change-reporting-compulsory-11623080613
50 https://www.gov.uk/government/news/uk-to-enshrine-mandatory-climate-disclosures-for-largest-companies-in-law
51 https://environment.govt.nz/what-government-is-doing/areas-of-work/climate-change/mandatory-climate-related-financial-disclosures/
52 https://ec.europa.eu/info/business-economy-euro/banking-and-finance/sustainable-finance/corporate-disclosure-climate-related-information_en
53 https://www.apra.gov.au/news-and-publications/apra-finalises-prudential-guidance-on-managing-financial-risks-of-climate
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There are a growing number of sustainability and ESG data providers whose product offering includes the measurement 
and estimation of carbon emissions as well as other metrics that aim to quantify climate risks (for example, stranded 
asset risk and physical risk) for diversified investment portfolios, demand for which has been driven by the widespread 
adaptation of the TCFD framework. These offerings tend to rely on publicly disclosed metrics including Scope 1, 2 & 3 
carbon emissions by publicly listed companies as well as proprietary metrics that often incorporate estimation models.
 
While useful and increasingly accurate, it is also important to highlight the shortcomings and limitations of this 
data when it is used to disclose climate risks. Investee company disclosure has improved significantly over the past 
few years, and this will continue as carbon metrics and disclosure frameworks become increasingly standardised. 
However, as gathering this data is a mammoth and complicated task, there tends to be a time lag for this data and often 
an inconsistency in the time period for key inputs (for instance, for carbon intensity, the data for emissions and revenue can 
be from different years). Quantitative carbon metrics are easier to compare – for instance, scope 1 and scope 2 carbon 
emissions are clearly defined by the Greenhouse Gas Protocol – but qualitative, proprietary measures are ultimately subjective 
and harder to benchmark but can also offer investors insights into where their true climate risks and opportunities lie. 

As countries set carbon emission reduction targets and make net zero pledges, so too companies and investors. 
Establishing credible, accurate baseline carbon emissions data is imperative for this task. Data availability varies 
between different asset classes and types. For publicly listed companies in developed markets, data availability and 
quality tend to be good and getting better all the time. However, data for small companies, emerging markets and debt 
investments can be much more difficult to find and less reliable. For these reasons, there also tends to be a higher 
level of estimation of climate metrics for these types of investments. 

Carbon Emissions Measurement  
and Target Setting

Accurate measurement of carbon emissions (and other climate risks) is key to effective 
disclosure. The Greenhouse Gas Protocol54 is a global standard that provides widely used 
definitions on carbon emissions as illustrated below in Figure 17.

Figure17: Carbon Emissions Definitions

Source: Greenhouse Gas Protocol55

54 https://ghgprotocol.org/
55 Ibid
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Real Estate

Broadly speaking, real estate is a sustainable asset class and has been a leader in 
implementing environmentally friendly practices.  

The real estate sector has been the birthplace of leading sustainability accreditation and rating schemes including 
GRESB and Building Research Establishment Assessment Method (BREEAM) in Europe, Leadership in Energy and 
Environmental Design (LEED) in the United States and the National Australian Built Environment Rating System 
(NABERS) in Australia. These frameworks all seek to measure and rate the sustainability characteristics of the built 
environment, including energy and water usage, minimisation of waste and carbon emissions, and by doing so, they 
have worked to make the asset class more sustainable. 

However, there is still much to do with real estate being responsible for up to 40% of the world’s energy consumption 
and 30% of global CO2 emissions.56 In the United Kingdom alone, 40% of sovereign carbon emissions are attributed to 
the built environment. Around 35% of existing buildings in the European Union are more than 50 years old and close to 
75% of building stock is considered energy inefficient. And globally, the real estate sector accounts for the production 
of 40% of raw materials, 25% of timber consumption, 40% of solid waste production and 16% of water consumption 
worldwide. By its very nature, the built environment is susceptible to physical climate risks, most notably floods, 
hurricanes and typhoons, sea level rise and wildfires. These risks – and the measures required to mitigate them - will 
increasingly be reflected in the cash flows, cap rates and access to finance and insurance as described in Table 18. 
 

Table 18: Anticipated Effects of Climate Risk on Commercial Real Estate Asset Performance 

Source: Climate Risk and Commercial Property Values: A review and analysis of the literature57

56 https://www.unepfi.org/fileadmin/documents/IntegratingClimateRisksInRealEstate.pdf
57  Clayton, J.; Devaney, S.; Sayce, S. and van de Wetering, J. (2021) Climate Risk and Commercial Property Values: a review and analysis of the literature. UNEP FI available at: https://

www.unepfi.org/wordpress/wp-content/uploads/2021/08/Climate-risk-and-real-estate-value_Aug2021.pdf

Income • Reduced rent from fall in demand
• Reduced occupancy rate from fall in demand
• Longer to re-let space /weaker tenants
• Changes to feasible uses impacting on income 

Expenses • Increased operating costs (building services)
• Increased capital costs (repair/restoration)
• Higher insurance premiums to reflect higher risks
• Higher property taxes (clean up and mitigation costs)

Risk premium • Greater cash flow volatility
• Reduced liquidity /saleability of asset
• Reduced insurability of asset
• Greater site and location risks

Expected growth • Reduced rental prospects for location
• Increased depreciation for non-resilient buildings
• Reduced future occupancy rates
• Increased operating and capital costs, taxes etc

Debt cost • Higher margins stemming from increased risk
• Higher DSCRs to cover cash flow volatility 

Access to 
finance

• Reduced willingness to lend in location
• Lower amounts lent / more security sought
• Fewer potential equity partners

Cash flow

Cap Rate

Financing
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Infrastructure

Infrastructure as an asset class is both inherently susceptible to climate risks and 
enormously open to climate related opportunities, and the presence and magnitude of both 
risks and opportunities vary significantly according to asset type and location.  

Infrastructure typically provides essential services to communities – things like water, power, transport and 
telecommunications - and so if assets are resilient and adapt to climate change, people and societies will also be 
better able to cope with the impacts of a changing climate.
 
In the same way that real estate has a physical presence, so too does infrastructure, meaning the asset class is 
exposed to acute and chronic physical climate impacts. For instance, ports are typically vulnerable to flooding and 
sea level rise given their coastline location. Electricity utilities with transmission and distribution assets located in 
hot, dry places can be highly exposed to wildfire risk, and this has played out in California over the past few years 
with devastating results. Water stress and flooding are key challenges for water utilities as the world becomes hotter 
and dryer with more frequent severe weather. Increasing heat stress has implications for working conditions for 
asset employees, resulting in changing working patterns in the short term and the longer term implications of climate 
migration. Some infrastructure asset types are geospatially complex, for instance pipelines and railway networks that 
are physically located across a large area, meaning both are exposed to different physical climate risks at different 
locations. Table 19 below identifies more generalised potential impacts of the changing climate by sector. 

Table 19: Potential Impacts of Climate Change by Infrastructure Sector

Source: Organisation for Economic Co-operation and Development (OECD)58

58 https://www.oecd.org/environment/cc/policy-perspectives-climate-resilient-infrastructure.pdf

Temperature changes Sea level rise Changing 
precipitation

Changing storm 
patterns

• Melting road surfaces 
and buckling  
railway lines

• Damage to roads due 
to melting of seasonal 
ground frost or 
permafrost

• Changing demand for 
ports as sea routes  
open due to melting  
of artic ice

• Inundation of coastal 
infrastructure including 
ports, roads or railways

• Disruption of transport 
due to flooding

• Changing water levels 
disrupt transport on 
inland waterways

• Damage to assets such 
as bridges and roads

• Disruption to ports  
and airports

• Reduced efficiency  
of solar panels

• Reduced output from 
thermal plants due to 
limits on cooling water 
temperatures

• Increase demand  
for cooling

• Inundation of coastal 
infrastructure including 
generation, transmission 
and distribution

• Reduced output from 
hydropower generation

• Disruption of energy 
supply due to flooding

• Insufficient cooling water

• Damage to assets 
including wind farms, 
solar panels, distribution 
networks

• Economic losses due  
to power outages

• Increased cooling 
required for datacentres

• Inundation of coastal 
infrastructure

• Risk of drought
• Flooding

• Damage to buildings
• Deaths and injuries

• Increased need  
for treatment

• Increased evaporation 
from reservoirs

• Inundation of coastal 
infrastructure

• Salinisation of  
water supplies

• Decreased protection 
from coastal defences

• Increased need for water 
storage capacity

• Increased risk of river 
embankments  
running over

• Damage to assets
• Decreased protection 

from coastal defences

Transport

Telecoms

Energy

Water
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Infrastructure assets can also be acutely exposed to transition risks. Transition risk is significant for fossil fuel 
related infrastructure including power generation assets, pipelines and other high emissions operations, in terms of 
both the financial impacts of a carbon price and ultimately stranded asset risk if they cannot move to low carbon via 
transition or abatement. Gas infrastructure faces complex climate risks and opportunities with global demand for gas 
is set to keep growing over the medium term, in part driven by a switch from oil and coal to gas to reduce emissions 
and improve air quality59 and highlighting the role gas can play as a global transition fuel. However, longer term, gas 
infrastructure will have to align with net zero-emissions objectives or risk being replaced with renewable energy 
sources. At the other end of the spectrum, investors in contracted assets with high quality counterparties can be 
largely immune to the financial impacts of climate change if the risk is explicitly allocated in the contract. There are 
many climate related opportunities for infrastructure as the global economy transitions to low carbon, and the IEA 
outlined many of these in their net zero by 2050 roadmap60 as summarised earlier in this White Paper and laid out  
in Chart 11. 

Looking ahead, we consider all infrastructure will become climate resilient; those that do not will become stranded 
assets. Greenfield infrastructure projects will be planned, designed, built and operated in a way that anticipates, 
prepares for and adapts to changing climate conditions.61 Well managed brownfield assets will be iteratively 
strengthened and adapted via appropriate opex and capex budgets to withstand climate risks and protect valuation. 

Case Study - Carbon Capture,  
Utilisation and Storage
  
Carbon capture, utilisation and storage, or 
CCUS, is the collective term for technologies 
that capture carbon dioxide (CO2) at the site 
where they are emitted (including power 
plants and factories) and either use or store it. 
The process starts with CO2 being captured, 
compressed and then transported by pipeline 
or ship to a different location. 

This compressed CO2 is then re-used or 
permanently stored by injecting it into 
geological formations on land or deep into 
the ocean. Pipelines are the cheapest way of 
transporting CO2 in large quantities, with large 
scale transportation by ship largely untested. 
CO2 can also be transported by rail or truck, 
both of which are more flexible but expensive 
haulage options. 

59 https://www.iea.org/reports/gas-market-report-q3-2021/overview-and-key-findings
60 https://www.iea.org/reports/net-zero-by-2050
61 https://www.oecd.org/environment/cc/policy-perspectives-climate-resilient-infrastructure.pdf
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Figure 20: Carbon Capture, Utilisation and Storage

Source: International Energy Agency

Carbon capture technology has been assigned a key role by the organisations leading the global response to climate 
change. The Glasgow Climate Pact committed its 197 signatories to transitioning away from ‘unabated coal power 
generation in the 2030’s (or as soon as possible thereafter)’, effectively rubber stamping the continued use of coal 
power with carbon capture technology. The International Energy Agency (IEA) includes carbon capture of 7.6Gt in its 
net zero by 2050 roadmap for the global energy sector. And the IPCC, in its most recent report released in August 
2021, acknowledges that CO2 removal (a broad category that includes carbon capture technologies) is required in 
‘virtually all scenarios’. 

But while carbon capture has a lot of potential, the reality is that there are currently only 27 commercial CCS facilities 
operating around the world with a combined capacity of 37 million tonnes per year.62 This low capacity reflects the 
enormous upfront costs, long timeframe and inherent risk of greenfield carbon capture facilities, something we do not 
expect to change without significant government incentives like those being offered by the Norwegian and  
US governments. 
 

62 Global CCS Institute
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Natural Assets

Natural asset development could become an innovative space for real asset investors as 
demand for credible carbon offsets grows.  

That companies include the word ‘credible’ when describing their offsetting strategy implies not all carbon offsets are 
equal and highlights the significant reputation risks associated with offsetting (both the strategy and implementation). 
Demand for offsets is set to escalate as companies who have promised to decarbonise approach milestone dates and 
real assets investors are well placed to meet some of this demand through natural asset projects. 

Natural asset types and processes that could be harnessed for carbon removal include peatlands and wetlands, 
afforestation, reforestation and soil carbon sequestration. Wetlands are critical in mitigating climate change because 
they capture and store carbon. In particularly, peatlands and coastal systems store vast amounts of carbon both in 
plant biomass and especially in their soils. Protecting and restoring them will be critical in the world getting to net 
zero by 2050. Potential projects include peatland restoration using techniques such as rewetting and re-saturating 
would effectively decrease CO2 emissions and preserve carbon stocks. Restoring coastal wetlands has the potential 
to decrease GHG emissions, increase rates of carbon sequestration and build long term carbon stocks.63 Afforestation 
means planting trees where they did not previously grow while reforestation refers to the conversation of previously 
forested land back to forest. Finally, soil carbon sequestration means, in simple terms, restoring carbon to the soil 
achievable by changing agricultural practices. 

We underline that natural asset projects that generate revenue from selling carbon offsets will only be credible with 
sound frameworks that ensure that the carbon sequestration is robust and long-term. We further note the comments 
from the IPCC that ‘land-based options that deliver carbon sequestration in soil or vegetation, such as afforestation, 
reforestation, agroforestry, soil carbon management on mineral soils or carbon storage in harvested wood products do 
not continue to sequester carbon indefinitely (high confidence)’ but that ‘peatlands…can continue to sequester carbon 
for centuries (high confidence)’.64 Credible carbon offsets can only be generated by projects that are subjected to a 
rigorous system of management and verification, and that are trusted by investors and their stakeholders. 

It is difficult to estimate the size of this so-called natural capital market, but the World Economic Forum has estimated 
that US$44 trillion or more than half of the world’s total GDP involves activities that are moderately or highly 
dependent on nature.65 The asset types that could fit into the definition of natural capital include agriculture, timber 
and water, which are very capable of generating a positive IRR already; in theory, unlocking carbon sequestration 
capability could slot in on top of this baseline return. But of course, valuing natural assets – literally valuing nature  
– is a challenging concept, insulting to some and practical to others. The possibilities of this market are enormous but 
so are the limitations and constraints. As a philosophy, it sits at the impact end of the investment spectrum, but we 
are certainly not ruling out that such investments might align to more than just the sustainable development goals in a 
diversified infrastructure portfolio. As always, the merits of investing in natural assets will depend on the individual deal 
characteristics and regulatory developments. 
 

63 https://www.ramsar.org/sites/default/files/documents/library/bn10_restoration_climate_change_e.pdf
64 https://www.ipcc.ch/site/assets/uploads/sites/4/2020/02/SPM_Updated-Jan20.pdf
65 https://www3.weforum.org/docs/WEF_The_Future_Of_Nature_And_Business_2020.pdf
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Biodiversity: The variety of all life forms on earth, 
including plants, animals and micro-organisms, their 
genes, and the ecosystems of which they are a part.66

 

Carbon budget: The amount of carbon emissions that 
can be emitted in the future while remaining below a 
temperature rise threshold (for example, how much 
carbon can be emitted but still hold global warming  
to 1.5°C).

Circular economy: A system where products are 
designed to be reused and repurposed at the end of  
their life and profit can be made out of waste. Until  
now, humans have tended to operate in a linear economy 
where products are made, used and disposed of when 
they are no longer useful, using up finite resources 
and generating waste. The circular economy rethinks 
this process, meaning products are made from safe, 
compostable materials that can be reused when no  
longer required. This means the goods of today  
became the resources of tomorrow, where products  
are designed to be returned and renewed, and the 
production processes are powered by renewable energy.67

 

Embodied carbon: Total greenhouse gas emissions 
generated to produce a built asset and includes 
emissions generated by extraction, manufacture and 
processing, transportation and assembly of every  
product and element in a building.68

 

Impact investment: An investment that has a 
sustainable investment objective in addition to a financial 
objective. The sustainable objective typically relates to  
a environmental, social and/or governance metric.

Greenhouse gases: Gases that trap heat in the 
Earths atmosphere and warm the planet.  The main 
greenhouse gases are carbon dioxide (CO2), methane 
(CH4), nitrous oxide (N2O), hydrofluorocarbon’s (HFC’s), 
perfluorocarbons (PFCs) and sulphur hexafluorides (SF6).

Greenhouse Gas Protocol: A guide for companies to 
use in quantifying and reporting their Greenhouse Gas 
emissions.69 Launched in 1998, the GHG Protocol has 
been widely adopted around the world by businesses, 
non-governmental organisations and governments as  
the basis for accounting and reporting of greenhouse  
gas emissions.  

 
Nationally Determined Contributions: The efforts of 
each country that committed to the Paris Agreement to 
reduce national emissions and adapt to the impacts of 
climate change.70 Added together, NDC’s measure the 
progress of global action on climate change. 

Paris Agreement: The key commitment is to ‘holding the 
increase in the global average temperature to well below  
2 ˚C above pre-industrial levels and pursuing efforts 
to limit the temperature increase to 1.5 ˚C above pre-
industrial levels, recognising that this would significantly 
reduce the risks and impacts of climate change’.71  

Science Based Targets: Targets that are in line with 
what the latest climate science deems necessary to meet 
the goals of the Paris Agreement, that is, to limit global 
warming to well below 2˚C above pre-industrial levels and 
to pursue efforts to limit warming to 1.5 ˚C. The Science Based 
Targets initiative (SBTi)72 is a partnership between the Carbon 
Disclosure Project, the United Nations Global Compact, World 
Resources Institute and the World Wide Fund for Nature.

66 https://www.awe.gov.au/environment/biodiversity
67  https://ellenmacarthurfoundation.org/videos/explaining-the-circular-economy-rethink-progress
68 UK Green Building Council
69 https://ghgprotocol.org/sites/default/files/standards/ghg-protocol-revised.pdf
70  https://unfccc.int/process-and-meetings/the-paris-agreement/nationally-determined-contributions-ndcs/nationally-determined-contributions-ndcs
71 https://unfccc.int/sites/default/files/english_paris_agreement.pdf
72 https://sciencebasedtargets.org/
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