
Decarbonising the Australian 
Equity Portfolio 
Searching for the Holy Grail

Xinting Jia, PhD
ESG Investment Strategist, APAC 

Much momentum has been achieved in the past year 
in the climate front, including many countries joining 
the race to ‘net zero’ before COP26.1 A growing number 
of investors and listed companies have also declared 
publicly their commitment to achieving net zero emissions 
by 2050. Global ‘net zero’ by 2050 is needed to limit 
global warming to well below 2, preferably to 1.5 degrees 
Celsius, compared to pre-industrial levels.2

For Australian investors contemplating decarbonising 
their investment portfolio an obvious place to start is 
Australian equities. It is true that changes within Australian 
companies will be a key part of the race to ‘net zero’. In this 
paper however, we focus on changes within a portfolio; 
which companies an Australian equity investor might 
include or reject.

Australian companies contribute to the global climate change challenge in at least three ways.

1 Some Australian companies generate their own greenhouse gas (GHG) emissions. Some 
examples include energy generators such as AGL (burning coal to generate electricity) and 
Origin Energy (mainly generating energy through burning gas) as well as Woodside Petroleum 
which burns gas to support the energy need of its own operations. 

2 Some Australian companies extract and export fossil fuels to other countries where they are 
burned and generate further GHG emissions. Taking Woodside again as an example, while 
its GHG emissions associated with its operations is high, its exported emission is even higher 
(12 times of its operational emissions);3 another example is Whitehaven Coal, with its high 
emissions associated with exporting coal primarily to Asian countries.
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Emissions from 
Our Industries

3 Some Australian companies play an active role in developing new solutions for a green future. 
For example, Sims Ltd is one of those companies that support the building of a circular 
economy through recycling. 

We look at each of these three below.

Figure 1 shows that the Australian equity market has a much higher carbon intensity than 
international Developed Markets (DM), although it is lower than Emerging Markets (EM).

Figure 1 
Weighted Average 
Carbon Intensity
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Figure 2 
Top 10 by Carbon 
Intensity in MSCI 
Australia IMI 
Index and their 
Index Weight

Source: State Street Global Advisors, S&P Trucost, MSCI as of 31 May 2022. Shows contributions to Weighted Average 
Carbon Intensity for MSCI Australia IMI Index vs. MSCI World ex Australia Index vs. MSCI Emerging Markets Index using S&P 
Trucost Direct and First tier Indirect GHG emissions data.

The materials sector makes up more than half of emissions intensity of MSCI Australian IMI 
Index, which is much higher than other DM (18%) and is even higher than EM (40%). Within 
Materials, it is Diversified Metals and Mining that dominates emissions intensity — companies 
like BHP, Rio Tinto and South32. A close examination of the underlying data suggests this 
dominance has less to do with the emissions intensity of the industry in Australia,4 and more to do 
with its large weight in the index; Diversified Metals and Mining make up 18.6% of MSCI Australia 
IMI Index compared to only 0.5% in DM and 0.8% in EM.

Stock Sector Weight in MSCI 
Australia IMI Index 

(%)

Carbon Intensity 
(tCO2e/$million 

Revenue)

Contribution to MSCI 
Australia Carbon 

Intensity (%)

Karoon Energy Energy 0.054 8,759 1.4 

AGL Energy Utilities 0.275 5,471 4.3 

South32 Materials 1.109 5,060 16.2 

Paladin Energy Energy 0.101 5,041 1.5 

Australian Agricultural Co Consumer Staples 0.021 3,066 0.2 

ADBRI Materials 0.048 3,047 0.4 

New Hope Corp Energy 0.088 2,744 0.7 

Pilbara Minerals Materials 0.335 2,638 2.5 

Woodside Energy Energy 1.377 2,582 10.2 

Origin Energy Utilities 0.576 2,384 4.0 

Source: State Street Global Advisors, S&P Trucost, MSCI as of 31 May 2022. 
Past performance is not a reliable indicator of future performance. This information should not be considered a 
recommendation to invest in a particular sector or to buy or sell any security shown. It is not known whether the sectors or 
securities shown will be profitable in the future.
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Our Contributions to 
Global Emissions via 
Extraction and Export

Figure 2 demonstrates the very high concentration of carbon intensity in the Australian market. 
The top 10 high carbon intensity stocks account for over 40% of emissions intensity, despite only 
accounting for 4% of the MSCI Australia IMI Index by weight.

We are a major exporter of fossil fuels, particularly coal. As the global economy rebounded from 
COVID, global energy demand grew 6% in 2021, with coal (the most carbon intensive energy 
source) growing at 9%; coal accounted for over half of the additional demand in 2021.5 Figure 3 
shows the distribution of global electricity demand growth from 2015–2024.

Figure 3 
Global Change in 
Electricity Demand 
(2015–2024)
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Figure 4 
Australian Fossil Fuel 
Exports (As a Share 
of 2019/20 Total 
Export Values)

 China

  Japan

 South Korea

Source: IEA 2022, ‘Electricity Market Report’, p10. Retrieved from: https://iea.blob.core.windows.net/assets/d75d928b-
9448-4c9b-b13d-6a92145af5a3/ElectricityMarketReport_January2022.pdf.

Source: RBA 2021. ‘Towards net zero: implications for Australia for energy polices in East Asia’, p34.  
Retrieved from: https://rba.gov.au/publications/bulletin/2021/sep/pdf/towards-net-zero-implications-for-australia-of-
energy-policies-in-east-asia.pdf.  
*Refined and unrefined petroleum.

Global growth in energy demand is concentrated in countries such as China and India; the 
Utilities sector in China and India only accounts for 1.5% of total EM market capitalisation, but 
makes up 13.5% of the total EM carbon intensity. With China targeting carbon neutrality by 2060 
and India by 2070, the fossil fuel share of electricity generation will have to drop over time.

Australia is one of the main trading partners for China on fossil fuels. Figures 4 & 5 below 
illustrates Australian Fossil Fuel Exports by values and energy mix of our major trading partners.
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Figure 5 
Energy Mix (By Source, 
Share of Total Energy 
Supply, 2018)

 Oil
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 Nuclear
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Source: RBA 2021. ‘Towards net zero: implications for Australia for energy polices in East Asia’, p31. 
Retrieved from: https://rba.gov.au/publications/bulletin/2021/sep/pdf/towards-net-zero-implications-for-australia-of-
energy-policies-in-east-asia.pdf.

Figure 4 shows that the lion’s share (based on value) of China’s fossil fuel import from Australia 
is LNG, followed by Coking Coal, thermal coal and oil. In China’s case, its energy mix is still 
predominantly made up of coal and oil (Figure 5). With energy transition playing a crucial role in 
achieving the Paris Agreement and China’s own net zero by 2060 target, how and how fast the 
energy mix will transition will likely to impact the valuation of major fossil fuel exporters in the 
Australian equity market.

A shift from high emissions to low or net zero emissions either within Australia or among 
countries like China and India presents an additional risk to the Australian market. A number 
of Australian Energy, Utilities and Materials companies own significant Fossil Fuel Reserves.6 
Depending on how the energy transition plays out some of these reserves could become 
‘stranded’ and ‘unburnable’. Companies like New Hope, Whitehaven, Washington H Soul Pattinson 
and South32 loom large in this list.

Despite the direct and indirect contribution to carbon emissions by some Australian companies, 
others contribute to a new green future via their business activities. So called “green revenues” 
can come from a range of activities like renewable energy generation, energy management and 
efficiency, transport solutions, food and agriculture, water infrastructure and technology, and 
waste and pollution control.7 We believe this is an area of potential growth for the Australian 
market, which lags both developed and emerging markets in its exposure to “green revenues”.

The large exposure to high carbon emission sectors such as energy, materials and utilities, 
combined with high individual stock concentrations makes building a low carbon portfolio 
in Australia more difficult than in DM or even EM. Simply screening out high carbon emitters 
typically leads to a high tracking error against standard indices like MSCI Australia IMI Index or 
S&P ASX 300 Index.8

One alternative to simple exclusions is to find the best balance between reducing carbon 
emissions intensity and active risk or tracking error. This is achieved by underweighting (or 
excluding) high emissions companies and then selecting overweights based on their ability 
to reduce tracking error.9 Figure 6 shows three portfolios covering Australia, DM and EM that 
demonstrate different trade-offs between tracking error and reductions in average carbon 
emissions intensity.

Australian Contributions 
to a New Green Future

The Challenge of 
Building Climate 
Aware Australian 
Equity Portfolios
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Figure 6 
Hypothetical Carbon 
Reduction vs.  
Tracking Error

 Australia

 International

  Emerging Markets

Source: State Street Global Advisors, Axioma, as at June 2022. “Australia” = A low carbon optimisation on the S&P/ASX300 
Index, “International” = A low carbon optimisation on the MSCI World ex AU Index, “Emerging” = A low carbon optimisation 
on the MSCI Emerging Markets Index. The results shown represent a hypothetical point-in-time analysis to demonstrate 
different trade-offs between tracking error and reductions in weighted average carbon intensity. The results do not reflect 
actual trading and do not reflect the impact that material economic and market factors may have had on State Street 
Global Advisors’ decision-making. The results shown were achieved by means of a mathematical formula, and are not 
indicative of actual future results which could differ substantially.
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This chart provides a concrete example of the challenge for Australian investors. For a 0.20% pa 
tracking error budget, we could achieve a more than 50% reduction in carbon emissions intensity 
in DM and EM. The same tracking error budget in Australia would only deliver a 20% reduction.

So what are the alternatives to an immediate reduction in simple carbon emissions intensity 
leading to a high tracking error? Investors could explore building a progressive carbon reduction 
target year-on-year to gradually lower carbon intensity over a longer time frame. For example, 
the European Union (EU) Technical Expert Group (TEG) for Climate Transition Benchmarks 
suggests a 7% reduction year-on-year.10

Alternatively, investors could explore combining multiple carbon and climate related metrics in 
portfolio construction. These might include reducing exposure to companies that have higher 
carbon intensity, higher fossil fuel reserves and brown revenues and increasing exposure to 
companies that have higher green revenues and are successfully adapting to climate change.11 
The obvious questions to ask when constructing the portfolio would be:12

• What is the impact of reducing the investment universe?

• What is the impact on tracking error?

• How is carbon intensity reduction measured?

• How are green opportunities evaluated?

The climate objectives can be achieved through mitigation, i.e. reallocates capital away 
from companies with high current and embedded carbon emissions and brown revenues to 
companies that generate green revenues from low-carbon technology; as well as adaptation, 
i.e. build a more resilient portfolio by increasing exposure to companies scored higher on 
climate change preparedness.13

An Evolving Landscape

Decarbonising 
Australian Equities — 
Key Carbon/Climate 
Metrics to Consider
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The datasets available to climate sensitive investors continue to evolve. In addition to the climate 
metrics above, other metrics such as Climate Transition Value at Risk (TVaR) and Implied 
Temperature Rise (ITR) have more recently become available.

Using scenario inputs such as Policy, Technology and Market transitions risks and opportunities, 
and company-specific exposure data, Climate TVaR analysis helps quantify financial impact of 
both transition risks and opportunities on companies and portfolios.14

Implied Temperature Rise (ITR) is designed to show the temperature alignment of companies 
with global temperature goals, based on a company’s carbon emissions and reduction targets,15 
which can be expressed as a single numeric value-generally in the range of 1.5 degree Celsius to 4 
degree Celsius.16 Company level ITR can also be aggregated to an investment portfolio ITR, which 
calculates how much the global temperature would increase if the entire economy were to over- 
or undershoot its allocated carbon budget by the same amount as an individual company.17

While both Climate TVaR and ITR are forward looking (unlike carbon intensity data), they have 
their own challenges. For example, within Australia energy, utilities and materials sectors have 
much higher ITRs than other sectors, and a simple exclusion approach would again lead to very 
high tracking error. Furthermore, many forward looking metrics involve complex modelling and 
significant assumptions.

In addition to methodology considerations, significant corporate actions such as the recent 
merger of BHP’s oil and gas portfolio with Woodside Energy Limited can make sourcing accurate, 
up to date, climate data difficult. The (failed) demerger of AGL is another example that would 
have had significant implications for low carbon Australian equity portfolios. 

At State Street Global Advisors, we are exploring innovative ways to build resilient climate-aware 
Australian equity portfolios. We will continue to assess climate-related methodologies and data 
sets available in the market, and develop customised solutions for our clients. The search for 
solutions to decarbonising Australian equities continues.

New Climate Metrics 
to Consider

Final Remarks



7Decarbonising the Australian Equity Portfolio Searching for the Holy Grail
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net/assets/d75d928b-9448-4c9b-b13d-6a92145af5a3/
ElectricityMarketReport_January2022.pdf.

6 Fossil Fuel reserves could include proven or probable 
reserves of conventional and unconventional oil, gas and 
coal that are expected to be produced economically 
using today’s technology. Fossil fuel reserves are 
usually converted to potential emissions, i.e. the total 
amount of emission that would be emitted if those 
fossil fuel reserves were utilised overtime. Source: 
State Street Global Advisors 2022, ‘Climate metrics: 
a primer for investors’, available at: https://ssga.com/
library-content/pdfs/insights/climate-metrics-a-primer-
for-investors.pdf.

7 State Street Global Advisors 2022, ‘Climate metrics: 
a primer for investors’, available at: https://ssga.com/
library-content/pdfs/insights/climate-metrics-a-primer-
for-investors.pdf. 

8 State Street Global Advisors 2022, ‘Reducing carbon in 
equity portfolios’, https://ssga.com/content/dam/ssmp/
library-content/pdfs/insights/reducing-carbon-in-
equity-portfolios.pdf.

9 This is typically achieved using optimisation.

10 EU Technical Expert Group on Sustainable 
Finance 2019, ‘Financing a sustainable European 
economy: report on benchmarks’. Retrieved 
from: https://ec.europa.eu/info/sites/default/files/
business_economy_euro/banking_and_finance/
documents/190930-sustainable-finance-teg-final-
report-overview-climate-benchmarks-and-disclosures_
en.pdf.

11 State Street Global Advisors 2021, ‘Weathering the 
storm: exploring climate strategies’, available at: 
https://ssga.com/au/en_gb/intermediary/mf/insights/
weathering-the-storm-exploring-climate-strategies.

12 Ibid.

13 State Street Global Advisors, ‘Sustainable climate 
strategy’, https://ssga.com/uk/en_gb/intermediary/ic/
capabilities/esg/investment-solutions/sustainable-
climate-strategy.

14 ISS 2022, ‘Transition value at risk: understanding 
the potential financial impacts of transition risks and 
opportunities in investment portfolios’, https://insights.
issgovernance.com/posts/transition-value-at-risk/.

15 MSCI 2022, ‘MSCI_ESG Trendsetters in APAC’, p 10. 
Available at: https://msci.com/www/research-paper/
esg-trendsetters-in-apac/03104342240. 

16 MSCI 2022, ‘Implied temperature rise’, https://msci.com/
our-solutions/climate-investing/net-zero-solutions/
implied-temperature-rise.

17 MSCI 2022, ‘MSCI_ESG Trendsetters in APAC’, P11. 
Available at: https://msci.com/www/research-paper/
esg-trendsetters-in-apac/03104342240.

https://ukcop26.org/
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/the-paris-agreement
https://www.bloomberg.com/news/articles/2022-02-17/australian-gas-giant-s-green-plan-won-t-target-most-emissions
https://www.bloomberg.com/news/articles/2022-02-17/australian-gas-giant-s-green-plan-won-t-target-most-emissions
https://www.bloomberg.com/news/articles/2022-02-17/australian-gas-giant-s-green-plan-won-t-target-most-emissions
https://iea.blob.core.windows.net/assets/d75d928b-9448-4c9b-b13d-6a92145af5a3/ElectricityMarketReport_January2022.pdf
https://iea.blob.core.windows.net/assets/d75d928b-9448-4c9b-b13d-6a92145af5a3/ElectricityMarketReport_January2022.pdf
https://iea.blob.core.windows.net/assets/d75d928b-9448-4c9b-b13d-6a92145af5a3/ElectricityMarketReport_January2022.pdf
https://www.ssga.com/library-content/pdfs/insights/climate-metrics-a-primer-for-investors.pdf
https://www.ssga.com/library-content/pdfs/insights/climate-metrics-a-primer-for-investors.pdf
https://www.ssga.com/library-content/pdfs/insights/climate-metrics-a-primer-for-investors.pdf
https://www.ssga.com/library-content/pdfs/insights/climate-metrics-a-primer-for-investors.pdf
https://www.ssga.com/library-content/pdfs/insights/climate-metrics-a-primer-for-investors.pdf
https://www.ssga.com/library-content/pdfs/insights/climate-metrics-a-primer-for-investors.pdf
https://www.ssga.com/content/dam/ssmp/library-content/pdfs/insights/reducing-carbon-in-equity-portfolios.pdf
https://www.ssga.com/content/dam/ssmp/library-content/pdfs/insights/reducing-carbon-in-equity-portfolios.pdf
https://www.ssga.com/content/dam/ssmp/library-content/pdfs/insights/reducing-carbon-in-equity-portfolios.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/190930-sustainable-finance-teg-final-report-overview-climate-benchmarks-and-disclosures_en.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/190930-sustainable-finance-teg-final-report-overview-climate-benchmarks-and-disclosures_en.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/190930-sustainable-finance-teg-final-report-overview-climate-benchmarks-and-disclosures_en.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/190930-sustainable-finance-teg-final-report-overview-climate-benchmarks-and-disclosures_en.pdf
https://ec.europa.eu/info/sites/default/files/business_economy_euro/banking_and_finance/documents/190930-sustainable-finance-teg-final-report-overview-climate-benchmarks-and-disclosures_en.pdf
https://www.ssga.com/au/en_gb/intermediary/mf/insights/weathering-the-storm-exploring-climate-strategies
https://www.ssga.com/au/en_gb/intermediary/mf/insights/weathering-the-storm-exploring-climate-strategies
https://www.ssga.com/uk/en_gb/intermediary/ic/capabilities/esg/investment-solutions/sustainable-climate-strategy
https://www.ssga.com/uk/en_gb/intermediary/ic/capabilities/esg/investment-solutions/sustainable-climate-strategy
https://www.ssga.com/uk/en_gb/intermediary/ic/capabilities/esg/investment-solutions/sustainable-climate-strategy
https://insights.issgovernance.com/posts/transition-value-at-risk/
https://insights.issgovernance.com/posts/transition-value-at-risk/
https://www.msci.com/www/research-paper/esg-trendsetters-in-apac/03104342240
https://www.msci.com/www/research-paper/esg-trendsetters-in-apac/03104342240
https://www.msci.com/our-solutions/climate-investing/net-zero-solutions/implied-temperature-rise
https://www.msci.com/our-solutions/climate-investing/net-zero-solutions/implied-temperature-rise
https://www.msci.com/our-solutions/climate-investing/net-zero-solutions/implied-temperature-rise
https://www.msci.com/www/research-paper/esg-trendsetters-in-apac/03104342240
https://www.msci.com/www/research-paper/esg-trendsetters-in-apac/03104342240


8Decarbonising the Australian Equity Portfolio Searching for the Holy Grail

ssga.com 
For use with investment professionals only.

Issued by State Street Global Advisors, 
Australia, Limited (ABN 42 003 914 225) is 
the holder of an Australian Financial 
Services Licence (AFSL Number 238276). 
Registered office: Level 14, 420 George 
Street, Sydney, NSW 2000, Australia  
T: +612 9240-7600. F: +612 9240-7611. 

The views expressed are the views of SSGA 
Australia through the period ended 31 May 
2022, and are subject to change based on 
market and other conditions.

Investing involves risk including the risk of loss 
of principal. 

The returns on a portfolio of securities which 
exclude companies that do not meet the 
portfolio’s specified ESG criteria may trail the 
returns on a portfolio of securities which include 
such companies. A portfolio’s ESG criteria may 
result in the portfolio investing in industry 
sectors or securities which underperform the 
market as a whole. 

MSCI indices are the exclusive property of MSCI 
Inc. (“MSCI”). MSCI and the MSCI index names 
are service mark(s) of MSCI or its affiliates and 
have been licensed for use for certain purposes 
by State Street Global Advisors (“SSGA”). The 
financial securities referred to herein are not 
sponsored, endorsed, or promoted by MSCI, and 
MSCI bears no liability with respect to any such 
financial securities. No purchaser, seller or 
holder of this product, or any other person or 
entity, should use or refer to any MSCI trade 
name, trademark or service mark to sponsor, 
endorse, market or promote this product 
without first contacting MSCI to determine 
whether MSCI’s permission is required. Under 
no circumstances may any person or entity 
claim any affiliation with MSCI without the prior 
written permission of MSCI.

All the index performance results referred to 
are provided exclusively for comparison 
purposes only. It should not be assumed 
that they represent the performance of any 
particular investment.

Equity securities are volatile and can decline 
significantly in response to broad market and 
economic conditions. 

The trademarks and service marks referenced 
herein are the property of their respective 
owners. Third party data providers make no 
warranties or representations of any kind 
relating to the accuracy, completeness or 
timeliness of the data and have no liability 
for damages of any kind relating to the use of 
such data.

The information provided does not constitute 
investment advice and it should not be relied 
on as such. It should not be considered a 
solicitation to buy or an offer to sell a security. 
It does not take into account any investor’s 
particular investment objectives, strategies, 
tax status or investment horizon. You should 
consult your tax and financial advisor. All 
material has been obtained from sources 
believed to be reliable. There is no 
representation or warranty as to the accuracy of 
the information and State Street shall have no 
liability for decisions based on such information. 

This document may contain certain statements 
deemed to be forward-looking statements. All 
statements, other than historical facts, 
contained within this document that address 
activities, events or developments that State 
Street Global Advisors expects, believes or 

anticipates will or may occur in the future are 
forward-looking statements. These statements 
are based on certain assumptions and analyses 
made by State Street Global Advisors in light 
of its experience and perception of historical 
trends, current conditions, expected future 
developments and other factors it believes are 
appropriate in the circumstances, many of 
which are detailed herein. Such statements 
are subject to a number of assumptions, risks, 
uncertainties, many of which are beyond State 
Street Global Advisors’ control. Please note that 
any such statements are not guarantees of any 
future performance and that actual results or 
developments may differ materially from those 
projected in the forward-looking statements. 

The whole or any part of this work may not be 
reproduced, copied or transmitted or any of its 
contents disclosed to third parties without 
State Street Global Advisors Australia’s express 
written consent. 

© 2022 State Street Corporation. 
All Rights Reserved. 
ID1196856-4876570.2.1.ANZ.INST 0922
Exp. Date: 31/08/2023

About State Street 
Global Advisors

Our clients are the world’s governments, institutions and financial advisors. To help them achieve 
their financial goals we live our guiding principles each and every day:

• Start with rigor
• Build from breadth 
• Invest as stewards 
• Invent the future 

For four decades, these principles have helped us be the quiet power in a tumultuous investing 
world. Helping millions of people secure their financial futures. This takes each of our employees 
in 30 offices around the world, and a firm-wide conviction that we can always do it better. As a 
result, we are the world’s fourth-largest asset manager* with US $3.48 trillion† under our care.

* Pensions & Investments Research Center, as of December 31, 2021. 
†  This figure is presented as June 30, 2022 and includes approximately $66.43 billion of assets with respect to SPDR 
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