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Climate Solutions – Global  

Transition Risk and Opportunities for Asset 
Managers: Greenhouse Gas Emissions 
Provide an Important Baseline 
Summary  

The shift to a low carbon economy presents new risks and opportunities. The risks, known 
as transition risk, include those related to regulation, technological development and market 
preferences and can increase firms’ costs and decrease revenue. These impacts in turn affect 
cash flow, capital, collateral and risk premia which can eventually result in devaluation and 
stranded assets, flowing through to affect investors’ returns.  

Asset managers are increasingly identifying the need to align their portfolios to net zero, 
as one way to manage transition risks while contributing to the transition to a low-
carbon economy. Yet to reach their commitment, investors need information on the 
emissions of their portfolio companies. 

Data on firms’ greenhouse gas (GHG) emissions provides a baseline for how they may be 
affected by the transition to a low-carbon economy as there is often a correlation 
between high GHG emitters and those companies that will be exposed to the 
transmission channels of transition risk. Analysis based on GHG emissions requires both 
thorough, comparable GHG data as well as an understanding of how to leverage this data for 
portfolio-level decision-making. 

Our analysis of average Scope 1 and 2 emissions by sector compared to average total 
emissions (including Scope 3) by sector shows that sectors including energy, mining & 
metals, automobiles, and electric gas & utilities are among the highest emitters by both 
metrics. However, differences do emerge based on the metric assessed. For example, 
including Scope 3 emissions in the analysis brings the energy sector to the top with the 
highest total emissions, while electric & gas utilities are the highest emitters when only 
including Scopes 1 and 2. 

By utilizing multiple metrics such as absolute emissions and carbon intensities, asset 
managers are able to weigh different priorities and include a view on the efficiency of 
companies’ GHG emissions, the relationship between their emissions and their growth, as 
well as their absolute contribution to real emissions. This informs portfolio strategies to 
address transition risk or act on opportunities, such as reweighting, divesting, screening and 
engagement. In a forthcoming paper we’ll explore forward-looking metrics, discussing the 
strengths and limitations of datasets such as temperature alignment and green share 
indicators and how they complement GHG datasets to provide actionable insights into 
transition risk and opportunities. 
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Transition risk is multifaceted and presents material risks for asset managers  

The shift to a low carbon economy will lead to significant changes for many industries, presenting new risks and opportunities. For 
those expected to be negatively affected, the financial implications are known as transition risk, including those related to 
regulation, technological development and market preferences. Transition risks can have several direct impacts on firms, such as 
increased costs and decreased revenue. These impacts in turn affect cash flow, capital, collateral and risk premia which can 
eventually result in devaluation and stranded assets, flowing through to affect investors’ returns.  

Policies related to carbon pricing or energy efficiency requirements, among others, can rapidly affect firms’ costs and expenditures, 
with implications for revenue. For example, when a cap-and-trade system was implemented in Spain, non-renewable power firms 
needed to purchase more emission allowances than renewable energy generating firms, causing an increase in operating costs. 
Power firms focusing on renewable energy generation saw a positive effect on stock price. 

As technology develops, asset-intensive firms such as those in automotive, manufacturing and utilities sectors may have large 
capital expenditures to upgrade equipment to align with efficiency requirements or keep an edge with consumers interested in 
lower-carbon options. Likewise, as renewable energy gets more efficient and less expensive, it will increasingly have an edge over 
fossil fueled energy, making it increasingly appealing for companies to transition. While this presents risks it also presents 
opportunities for businesses, and in turn investors. For example, Ford shares rose 12%, to its highest level in 21 years after an 
announcement of the firm’s increase in production capacity for its electric pickup truck, F-150 Lightning. Likewise, rapid 
technological developments and increasing understanding of the need to transition to a net zero economy means that firms are 
likely to face increasing pressure from their clients and the broader market to reduce their emissions and support employees 
during the transition. While this presents opportunities to increase market share by focusing on new technologies related to 
renewable energy, green building construction, EV technology and others, failing to consider this may in turn make firms less 
competitive, reducing revenue.  

Transition risks can unfold over the next few decades, as countries tighten their policies in line with net zero commitments. 
However, but they can also materialize much more rapidly as technological improvements, energy efficiency mandates and carbon 
prices are already becoming more prevalent today and rapidly shifting market sentiment can lead to revaluation before the risk is 
realized in the economy. 

Recently, financial sector efforts to contribute to the transition to a low carbon economy and to manage relevant risks have 
coalesced around net zero commitments. While reaching net zero does not in itself eliminate transition risks, implementing and 
working toward net zero commitments does provide one route for investors to minimize their transition risk by proactively 
preparing for a shifting regulatory landscape and consumer demand, while also improving their reputation by contributing to the 
shift to a low carbon economy. While it can be a helpful lens for investment strategy, the efficacy of such an approach will of 
course depend upon the time frame of net zero targets for portfolio companies and how corporate commitments manifest in 
tangible action. 

The Net Zero Asset Managers Initiative, an affiliate of the Glasgow Financial Alliance for Net Zero (GFANZ), covers $57 trillion in 
AUM globally across 220 signatories who have committed to achieving net zero by 2050 and setting shorter term targets for 
emission reductions within their portfolios. As an early mover in the private equity space, private equity firm Carlyle announced its 
commitment to achieve net zero greenhouse gas emissions by 2050 or sooner across investments. These initiatives demonstrate 
that asset managers see an opportunity to contribute to reductions in GHG emissions and have thus identified the need to reach 
net zero as one element of managing transition risks and opportunities.  

Greenhouse gas emissions present complexity in terms of disclosure and aggregation 

Data on firms’ greenhouse gas (GHG) emissions provides a baseline for how they may be affected by the transition to a low-
carbon economy as there is often a correlation between high GHG emitters and those companies that will be exposed to the 
transmission channels discussed above. Likewise, understanding how the emissions profile has changed in recent years can also 
provide an indication of a firm’s trajectory. However, to truly understand how they are likely to fair during the transition it is 
essential to understand firms’ precise emissions reductions plans, alongside the contribution of green products to their business 
model, the positioning of their hard-to-abate activities and how these factors relate to their long-term business strategy. While 
GHG emissions are a helpful starting point, many other factors will affect a firm’s transition risk, including how its emissions relate 
to its costs and revenues and thus translate into financial risk. This report focuses on key considerations for leveraging GHG 

https://www.sciencedirect.com/science/article/pii/S0301421516300052
https://news.yahoo.com/ford-shares-rise-11-after-news-of-production-increase-for-electric-f-150-190935929.html
https://www.netzeroassetmanagers.org/
https://www.mondaq.com/unitedstates/securities/1157424/climate-risk-is-investment-risk-the-asset-management-industry-confronts-the-challenges-and-opportunities-presented-by-climate-change-transition#_ftn5
https://www.carlyle.com/media-room/news-release-archive/carlyle-sets-net-zero-2050-and-near-term-climate-goals#:%7E:text=01%20February%202022-,Carlyle%20Sets%20Net%20Zero%20by%202050%20and%20Near%2DTerm%20Climate,2050%20or%20sooner%20across%20investments.
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emissions for portfolio decision-making related to transition risks and opportunities, while future research will focus on leveraging 
forward-looking metrics to complete the picture. 

Obtaining GHG data 
The first step in leveraging GHG data is for investors to obtain thorough, comparable information on portfolio companies’ GHG 
emissions. A full picture of company emissions includes all three scopes. Scope 1 refers to direct emissions from owned or 
controlled sources, Scope 2 are indirect emissions from purchased power generation that is consumed by the company, and Scope 
3 includes all other indirect emissions that occur in a company’s value chain. While the Task Force on Climate-related Financial 
Disclosures (TCFD) recommends that companies disclose Scope 1 and 2 emissions, and Scope 3 where appropriate, consistent 
disclosure is still not widespread. In 2020 we found that roughly 58% of the over 3,000 companies we assessed reported Scopes 
1-2. While disclosure continues to improve, strategies exist to model firms’ emissions based on sector, size and historical trends. 
For example, we estimate Scope 1 and 2 emissions based on a company’s size and activity, leveraging regressions, extrapolations 
or other techniques based on what data is available for the firm. We estimate Scope 3 emissions using a statistical regression 
model, and a supply chain model based on known customer/supplier relationships for Scope 3 category 11. Ongoing research will 
continue to examine the most meaningful ways to estimate Scope 3 emissions and we will continue to improve our analysis 
accordingly.   

Moody’s has collected GHG emissions data for about 10,000 companies based on their disclosures where available2 and following 
the GHG Protocol, which has emerged as the global standard for companies to report their Scope 1-3 emissions capturing 
operations, value chains and their mitigation activities. GHGs can be reported in terms of carbon footprint, which refers to 
emissions from a company’s direct and indirect operations. This metric is inconsistent in whether or not it includes Scope 3 
emissions, and thus it’s important to be clear on what exactly a metric is capturing if it is used for analysis. Due to the variability in 
Scope 3 emissions’ accuracy and disclosure, it is common for analysis to focus on Scope 1 and 2 emissions only. Such data can 
provide an indication of a firm’s exposure to energy efficiency or carbon policy changes that would most directly affect its 
operations and can also highlight opportunities to invest in energy efficiency improvements targeting a firm’s operations. 
However, it would give less insight into the impacts of shifting regulation or consumer preferences on revenues, such as decline in 
demand due to a carbon price, which would directly relate to Scope 3 emissions. 

While Scope 3 emissions are challenging to quantify and thus not yet consistently reported they make significant contributions to 
most companies’ overall GHG emissions. It has become standard practice for investors and data providers to estimate Scope 3 
emissions, but this requires a focus on consistency and transparency.  

 
1 Scope 3 is broken into multiple categories and category 1 is purchased goods and services. For more information see: https://ghgprotocol.org/scope-3-technical-

calculation-guidance 
2 As mentioned, where reported data is not available we estimate emissions. 

https://www.carbontrust.com/resources/briefing-what-are-scope-3-emissions#:%7E:text=Scope%201%20covers%20direct%20emissions,in%20a%20company's%20value%20chain.
https://www.fsb-tcfd.org/
https://www.fsb-tcfd.org/
https://assets.website-files.com/5df9172583d7eec04960799a/6183e2a5f061dcc184de5179_BX9303_MESG_State%20of%20TCFD%20Disclosures%202021_29Oct.pdf
https://ghgprotocol.org/about-us
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Figure 1 Scope 1 and 2 emissions (left) and total, or Scope 1 -3 GHG emissions (right). 

Each dot represents a company and points are colored based on absolute carbon emissions volume. Sectors are ordered with the 
highest average scope 1 and 2 emissions (left) or total emissions sectors (right) on the left and the 10 sectors with the highest 
emissions are included. 

 

Source: Moody’s Corporation 

Our analysis of average Scope 1 and 2 emissions by sector compared to average total emissions (including Scope 3) by sector 
shows that sectors including energy, mining & metals, automobiles, and electric gas & utilities are among the highest emitters for 
both metrics. However, differences do emerge based on the metric assessed. For example, including Scope 3 emissions in the 
analysis, brings the energy sector to the top with the highest total emissions, rather than the electric & gas utilities sector which 
falls to fourth place, while mining & metals remain the second-highest average emitter. 

The food sector has among the top ten highest average Scope 1 and 2 emissions; although it is not among the top 10 sectors 
based on average total emissions. This could be driven by several factors. For example, it could indicate that the food industry 
tends to include large, multinational corporations, with their large operational footprint providing an outsized contribution to their 
carbon emissions. However, it might also indicate that Scope 3 reporting isn’t comprehensive. For example, the emissions of 
livestock being raised as an input into the production of meat products is not reported consistently. However, this finding could 
also suggest that since operations are a key contributor to this sector’s Scope 1 and 2 emissions, efforts to decarbonize operations 
may be particularly relevant for this sector.  



 

 

MOODY’S TRANSITION RISK AND OPPORTUNITIES FOR ASSET MANAGERS: GREENHOUSE GAS EMISSIONS PROVIDE AN IMPORTANT BASELINE 5 

The aerospace sector3 has the fifth highest average total GHG emitted globally but is not among the sectors with the highest 
average scope 1 and 2 emissions. Aerospace products have an extended product lifetime where a majority of emissions are from 
the customer use phase. The aerospace sector produces 2.5% of human-induced CO2 emissions and 12% of emissions from the 
overall transportation sector. Companies in this sector tend to rely on capital intensive equipment or products with long life cycles, 
making it important to plan ahead for the transition to mitigate stranded asset risk, which occurs when assets no longer provide an 
economic return despite not yet reaching the end of their expected life. This risk could materialize if assets are not prepared for 
shifting consumer preferences, efficiency requirements and other developments. Understanding emissions trends by sector can 
provide a starting point for analysis on the implications for financial portfolios over various timeframes, as well as informing 
targeted engagement strategies.  

Applying GHG data to investment portfolios 
Financial institutions’ contribution to GHG emissions come largely as Scope 3 emissions through the emissions of companies in 
their portfolios. Thus, getting a full view on their total emissions requires that investors identify their contribution to financed 
emissions in their portfolios. The Partnership for Carbon Accounting Financials (PCAF) is an industry-led initiative to develop an 
accounting and reporting approach for financed emissions, responding to the demand for standardization in Scope 3 reporting. It 
provides methodologies for accounting for emissions in the real economy in financial portfolios, with asset class-specific 
guidelines, outlining several relevant portfolio-level metrics for different purposes (Table 1). Investors can use data on the GHG 
emissions of companies in their portfolios to derive metrics to communicate and assess their aggregated portfolio contribution to 
emissions. 

Table 1 Metrics for using data on GHG to understand financed emissions 

METRIC PURPOSE DESCRIPTION 

Absolute emissions To understand the climate impact of loans and investments and set 
a baseline for climate action 

The total GHG emissions of an asset class or portfolio 

Economic emissions intensity To understand how the emissions intensity of different portfolios 
(or parts of portfolios) compare to each other per monetary unit 

Absolute emissions divided by the loan and investment 
volume, expressed as tCO2e/€M invested 

Physical emissions intensity To understand the efficiency of a portfolio (or parts of a portfolio) 
in terms of total carbon emissions per unit of a common output 

Absolute emissions divided by an output value, 
expressed as tCO2e/MWh, tCO2e/ton product produced 

Weighted average carbon intensity 
(WACI) 

To understand exposure to carbon-intensive companies Portfolio’s exposure to carbon-intensive companies, 
expressed as tCO2e/€M company revenue 

Sources: adapted from Partnership for Carbon Accounting Financials (PCAF), November 2020. 

Investors can also leverage different metrics at the company level to identify trends and direct investment strategy. For example, 
one metric is carbon intensity which can be assessed based on the volume of operating emissions per the amount of sales or 
revenue generated. This approach normalizes GHG emissions of high Scope 1 and 2 emitting sectors and financial institutions. This 
is the most widely used carbon intensity metric but has limitations in practice for asset classes such as bonds. Another carbon 
intensity metric is physical carbon intensity, which investors use to perform sector-specific deep-dive analyses. It is measured in 
tons of CO2 eq per unit of production. In this analysis we look at average carbon intensity by sector based on operating emissions 
over revenue, to provide an example of the implications of using such derived metrics for portfolio decision-making. 

 
3 This sector includes aircraft manufacturers, aerospace defense contractors and aviation technology companies. It does not include airlines which are in the travel 

& tourism sector. 

https://ourworldindata.org/co2-emissions-from-aviation
https://www.eesi.org/papers/view/fact-sheet-the-growth-in-greenhouse-gas-emissions-from-commercial-aviation#:%7E:text=EPA%20reports%20that%20aircraft%20contribute,nation's%20total%20greenhouse%20gas%20production.
https://www.eesi.org/papers/view/fact-sheet-the-growth-in-greenhouse-gas-emissions-from-commercial-aviation#:%7E:text=EPA%20reports%20that%20aircraft%20contribute,nation's%20total%20greenhouse%20gas%20production.
https://carbonaccountingfinancials.com/
https://www.climatecouncil.org.au/what-is-the-difference-between-absolute-emissions-and-emissions-intensity/
https://www.climatecouncil.org.au/what-is-the-difference-between-absolute-emissions-and-emissions-intensity/
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Figure 2 Carbon intensity by sector. 

For reporting year 2020, carbon intensity for the seven sectors globally with the highest average sector carbon intensity. Each dot 
represents a company, and it is colored based on its absolute Scope 1 and 2 emissions.  

 

Source: Moody’s Corporation 

Companies with high carbon intensities have high emissions compared to revenues while those with high Scope 1 and 2 emissions 
have high operating emissions, regardless of revenue. Electric & gas utilities, building materials, energy, and mining & metals, and 
chemicals tend to be carbon intensive sectors that also have high emissions compared to revenues (Figure 2). The high economic 
carbon intensity of these sectors suggests that the underlying companies tend to have a high volume of carbon-intensive assets 
that will need to be retrofitted to be more efficient or otherwise may need to be written off if cash flows reduce drastically enough 
due to the transitioning technology, consumer sentiment and policy.  

We also examined sector carbon intensity trends by region to gain insight into the potential for differentiated impacts based on 
where carbon reduction policies are implemented. We find that the building materials sector has the highest average sector 
carbon intensity in Europe and Latin America while electric & gas utilities have the highest average sector carbon intensity in Asia 
Pacific and North America and the energy sector presents the highest average intensity in the Middle East and Africa (Figure 3).  



 

 

MOODY’S TRANSITION RISK AND OPPORTUNITIES FOR ASSET MANAGERS: GREENHOUSE GAS EMISSIONS PROVIDE AN IMPORTANT BASELINE 7 

Figure 3 Carbon intensity by sector and region.4 

Each mark represents one of 15 sectors with the highest average carbon intensity. Dots with the same color represent the same 
sector. 

 

Source: Moody’s Corporation 

Overall the Middle East shows the highest average carbon intensity but relatively lower average revenue, suggesting that 
companies in this region are less efficient with their GHG emissions. This could be influenced by a range of factors including if 
companies tend to be smaller and less resourced or if the primary industries tend to be those with higher emissions. North 
America on the other hand has the highest average revenue but relatively low average carbon intensity. Again, this is likely 
influenced by company size and primary industry in the region. For example, IT companies tend to have high revenues and lower 
emissions while also being highly concentrated in North America and Europe. These trends may also be influenced by differing 
levels of market sentiment on the urgency for companies to decarbonize in different regions. A common thread regionally is the 
value of a sector-based approach when unpacking company emissions data at a portfolio level. Sectors such as building materials 
and electric & gas utilities have a globally high carbon intensity, indicating that these would likely be key priority sectors for 
engagement and development of best practice on emissions reductions, regardless of region.  

While carbon intensity metrics allow for comparison between sectors, regions and portfolios, it is important to understand which 
factors are being lost during such a comparison. For example, average oil and gas carbon intensity is dropping sharply at the time 
of writing, due to an increase in prices and associated revenues, but this does not reflect a sudden decrease in relative emissions. 

 
4 Scope 1 and 2 emissions data is from 2020 reporting and revenues data is from the 2021 reporting year.  

https://www.nytimes.com/2022/01/28/business/energy-environment/chevron-earnings-4q-2021.html
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Implementing portfolio strategies to manage transition risks and leverage opportunities 

To achieve net zero by 2050, asset managers are leveraging a multitude of tools based on the GHG emissions of their portfolio 
companies. These tools include divesting from carbon intensive sectors, reweighting portfolios to account for lower associated 
emissions, screening out carbon emitting firms, investing in carbon neutral funds, voting for climate-related resolutions and 
engaging with firms to implement net zero commitments and science based interim targets. Investors will want to consider the 
implications of these actions for emissions reductions in the real economy alongside their efficacy for managing portfolio level risk. 
For example, reweighting or divesting may have a small impact if any, on the emissions of a specific company as another investor 
can fill the financing gap for the company. On the other hand, engaging with portfolio companies to improve their performance 
on GHG emissions directly translates into impacts on the real economy. 

By utilizing multiple metrics such as absolute emissions and carbon intensities, asset managers are able to weigh different priorities 
and include a view on the efficiency of companies’ GHG emissions, the relationship between their emissions and their growth, as 
well as their absolute contribution to real emissions. These two indicators also inform specific engagement strategies based on the 
characteristics of firms’ emissions profiles. Analyzing a firm’s carbon emissions trend over time, including after the firm has 
implemented emissions reductions targets, can also provide insight into whether or not a firm is on an emissions reductions 
trajectory that aligns with investors’ expectations.  

Conclusion: Assessing and managing transition risks and opportunities requires tackling many pieces of a complex 
puzzle 

This first report on transition risk and opportunities for asset managers explored GHG emissions, which is a valuable starting point 
for unpacking portfolios’ transition risks. In a forthcoming paper we’ll explore forward-looking metrics, discussing the strengths and 
limitations of datasets such as temperature alignment and green share indicators and how they complement GHG datasets to 
provide actionable insights into transition risk and opportunities.  

MEDIA CONTACT 

Kibui Pyron 

Vice President, Corporate Communications 
Sustainability and ESG 
kibui.pyron@moodys.com 

 

https://www.institutionalassetmanager.co.uk/2021/04/27/299363/asset-managers-explore-new-paths-carbon-neutrality
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