
 

 
 

 

What are carbon metrics? 

Discussions on carbon metrics are fast becoming a popular topic in investment circles. Carbon exposure is 
typically seen as a proxy for transition risk. Transition risk is a subset of climate risk associated with systematic 
shifts in regulation and consumption due to climate change.1 Institutional investors, risk professionals and fund 
managers are increasingly looking to assess the exposure of their investments to carbon in order to manage 
transition risk, meet emerging regulatory standards, earn abnormal returns, or ensure that their values are 
reflected in their portfolios. 

Before developing and managing an investment strategy incorporating carbon exposure, it is crucial that investors 
understand carbon metrics – that is, how carbon exposures are measured and calculated. Understanding the 
metrics used to manage portfolio carbon exposure allows an investor to better understand the channels of 
transition risk and make better evaluations of whether they believe securities are fairly priced. Furthermore, 
values-motivated investors may prefer some metrics over others due to subtle differences in their meaning. 

In this article, we provide more details on what carbon exposures are and how they are measured within the 
industry. We explain the difference between greenhouse gas (GHG) emissions and fossil fuel reserves, and how 
investors can calculate their portfolio’s exposure to each. We also discuss data providers in this space, and best 
practice for reporting on portfolio exposures. In Part II of the Climate Change and Investment Portfolios series, we 
will discuss various implementation considerations for investors considering taking the step to reduce the carbon 
footprint of their equity portfolios.  

There are two primary categories of metrics used to measure separate types of carbon exposure. The first 
category is GHG emissions, and the second fossil-fuel reserves. We discuss what each of these are and how they 
are typical measured in the following sections.  
 

Greenhouse gas emissions 

Carbon emissions are the releases of GHGs into the atmosphere through economic production or consumption. 
GHGs are typically expressed in CO2 equivalent units (CO2e) to allow for comparability between the different types 
of gases. In this section, we highlight how carbon emissions are classified, compared, and then aggregated into a 
portfolio-level metric. 

Definition of emission scopes 

Carbon emissions may be released at various points in the supply chain depending on the industry. Investors 
must determine which emissions are relevant to them, or “where the carbon buck stops”.2 This distinction is 
captured by disaggregating the types of emissions into three separate ‘scopes’.3 Scope 1 emissions are 
considered ‘direct’, while scopes 2 and 3 are ‘indirect’. 

 

1 For more information on the types of climate risk, see https://russellinvestments.com/nz/blog/climate-change-impact-investments 
2 This is constrained by data availability. While it may be desirable to take all emissions into account, Scope 3 data is not widely reported. 
3 Emissions generated by an activity can be included in a particular category for one company and placed into another category for a second 
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> Scope 1 refers to direct emissions generated as a result of industrial activity. These are emissions from 
sources owned or controlled by the entity. Typical examples include emissions produced from in-house 
manufacturing activity. 

> Scope 2 emissions are those that are generated by the electricity, steam, heat and cooling that a company has 
purchased or consumed. Power generation is the largest source of emissions for many companies. The scope 
2 emissions of one company are the scope 1 emissions of another.  

> Scope 3 refers to all other indirect emissions not captured in scope 2, including both upstream and 
downstream emissions. This includes emissions produced by the inputs to the product or to get that product in 
the hands of consumers. Scope 3 captures the widest range of activity and leads to emissions being counted 
many times, since one company’s upstream scope 3 emission is often another company’s direct scope 1 
emission.  

Figure 1 illustrates an example of these scopes. 

Figure 1: Overview of GHG Protocol scoped emissions across the value chain 

 

Source: GHG Protocol  

https://www.ghgprotocol.org/sites/default/files/ghgp/standards_supporting/Diagram%20of%20scopes%20and%20emissions%20across%20the

%20value%20chain.pdf 

While there are different calculation methodologies in use, scope 1 and 2 emissions are widely calculated and 
increasingly audited. These are more-reliably measured and more-clearly defined than scope 3. Because of the 
sheer scale of scope 3 emissions, reporting, comparability, and reliability is limited. Some entities only report a 
subset of their upstream or downstream activities, and heavy amounts of estimation is often required. There are 
also concerns around double counting scope 3 emissions. Furthermore, because of limited disclosure, excluding 
or underweighting companies based on their scope 3 emissions is likely to penalise the first movers in this field. 
As a result, scopes 1 and 2 are the currently most used measures for estimating GHG emissions, although there 
are significant initiatives underway to increase scope 3 standards and usage.4 

 

4 For example, the EU Climate Benchmarks require scope 3 emissions to be phased in over the next four years. 

https://www.ghgprotocol.org/sites/default/files/ghgp/standards_supporting/Diagram%20of%20scopes%20and%20emissions%20across%20the%20value%20chain.pdf
https://www.ghgprotocol.org/sites/default/files/ghgp/standards_supporting/Diagram%20of%20scopes%20and%20emissions%20across%20the%20value%20chain.pdf
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GHG exposure at a company level 

Aggregation by gas 

In the next step, the different emissions made by the same company are aggregated into one single variable. 
Currently, most carbon data providers offer aggregated emissions; this section provides information on how this is 
conducted. 

There are many different GHGs that contribute to climate change with varying impacts. When investors use the 
word ‘carbon’ to refer to GHG emissions, they typically refer to all GHGs emitted expressed in a common unit – 
the carbon dioxide equivalent (CO2e). For example, 1kg of emitted methane (CH4) can be expressed as 25kg of 
CO2e, indicating that methane’s global-warming potential is 25 times that of carbon dioxide. 

The CO2e for Kyoto gases are presented in table 1 below.5 

Table 1: Kyoto greenhouse gases 

GREENHOUSE GAS 
GLOBAL WARMING 
POTENTIAL (GWP) 

Carbon dioxide (CO2) 1 

Methane (CH4) 25 

Nitrous oxide (N2O) 298 

Hydrofluorocarbons (HFCs) 124 – 14,800 

Perfluorocarbons (PFCs) 7,390 – 12,200 

Sulfur hexafluoride (SF6) 22,800 

Nitrogen trifluoride (NF3) 17,200 

Source: Econometrica, Greenhouse Gasses, CO2, CO2e, and carbon: What Do These Terms Mean? August 2012 

 
5 Kyoto gases are those gases that were agreed upon in the 1997 Kyoto protocol and subsequent international climate change conferences as 
contributors to the greenhouse effect. 
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Absolute vs standardised emissions 

Investors may then choose to standardise GHG emissions for comparability across 
scale. Standardisation accounts for the fact that firms with larger revenues or assets 
are likelier to pollute more. Standardisation reflects a desire of the investor to 
measure their exposure to emissions efficiency over absolute emissions. 

Non-standardised emissions are generally referred to as absolute emissions, 
whereas standardised emissions are referred to as carbon intensity. When carbon 
intensity is used instead of absolute emissions, an investor must choose which 
variable to use for standardisation. The most common method is firm revenue, but 
other options include enterprise value or units produced.   

GHG exposure at a portfolio level 

The resulting company-level CO2e is then weighted and aggregated in order to 
measure portfolio-level exposures to GHG emissions.  

There are two types of approaches for weighting the GHG emissions of constituent 
securities (either in absolute or standardised terms); by portfolio weight or by 
ownership weight.  

Portfolio weights are relatively straightforward, as CO2e is weighted by the exposure 
the investor has to that security relative to the entire portfolio. This is identical to how 
other investment metrics, such as valuation multiples or factor betas, are weighted 
when aggregated to the portfolio level. 

Ownership weights involve allocating weights based on the size of an investor’s 
holdings as a percentage of the market capitalisation of the company. To illustrate, if 
an investor owns 5% of a company, then the investor also owns 5% of its emissions.  

In table 2, we highlight an excerpt from the Task Force on Climate-related Financial 
Disclosures (TCFD) Recommendations which provides a summary of popular GHG 
emissions metrics using both portfolio and ownership weights. The portfolio-weighted approach is used by the 
TCFD when calculating weighted average carbon intensity (WACI). Ownership-weights are used by the TCFD to 
calculate the portfolio metrics defined as ‘total carbon emissions’, ‘carbon footprint’, or ‘carbon intensity’.6  

 

6 We note that the names of formulae used by the TCFD may vary from those used in this report. 

 

Task Force on Climate-
related Financial 
Disclosures (TCFD) 

The TCFD is an 

organisation that was set 

up in 2015 with the goal 

of developing best 

practices for disclosing 

financial risk associated 

with climate change. The 

TCFD aims to provide a 

structure for companies, 

insurers and capital 

providers to gather more 

salient climate-related 

information before making 

decisions. Another goal of 

the TCFD is to encourage 

sustainable investments 

that are resilient to 

climate-risks. 
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Table 2: Common carbon emissions exposure metrics 

METRIC SUPPORTING INFORMATION 

Weighted 
average 
carbon 
intensity  

Description Portfolio’s exposure to carbon-intensive companies, expressed in tons CO2e / $M revenue. 
Metric recommended by the task force. 

Formula 
∑ (

𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖

𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑣𝑎𝑙𝑢𝑒
𝑛
𝑖  𝑋 

𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑠𝑐𝑜𝑝𝑒 1 𝑎𝑛𝑑 𝑠𝑐𝑜𝑝𝑒 2 𝐺𝐻𝐺 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖

𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 $𝑀 𝑟𝑒𝑣𝑒𝑛𝑢𝑒𝑖
) 

Methodology Unlike the next three metrics, scope 1 and scope 2 GHG emissions are allocated based on 
portfolio weights (the current value of the investment relative to the current portfolio value), 
rather than the equity ownership approach (as described under methodology for total carbon 
emissions). Gross values should be used. 

Key points 
+/- 

+ Metric can be more easily applied across asset classes since it does not rely on equity 
ownership approach 

+ The calculation of this metric is fairly simple and easy to communicate to investors 

+ Metric allows for portfolio decomposition and attribution analysis 

- Metric is sensitive to outliers 

- Using revenue (instead of physical or other metrics) to normalise the data tends to favour 
companies with higher pricing levels relative to their peers 

Total 
carbon 
emissions 

Description The absolute greenhouse gas emissions associated with a portfolio, expressed in tons CO2e. 

Formula ∑ (
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖

𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛𝑖

𝑛
𝑖  𝑋 𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑠𝑐𝑜𝑝𝑒 1 𝑎𝑛𝑑 𝑠𝑐𝑜𝑝𝑒 2 𝐺𝐻𝐺 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖) 

Methodology scope 1 and scope 2 GHG emissions are allocated to investors based on an equity 
ownership approach. Under this approach, if an investor owns 5 percent of a company’s total 
market capitalisation, then the investor owns 5 percent of the company as well as 5 percent 
of the company’s GHG (or carbon) emissions. 

While this metric is generally used for public equities, it can be used for other asset classes 
by allocating GHG emissions across the total capital structure of the investee (debt and 
equity). 

Key points 
+/- 

+ Metric may be used to communicate the carbon footprint of a portfolio consistent with the 
GHG protocol 

+ Metric may be used to track changes in GHG emissions in a portfolio 

+ Metric allows for portfolio decomposition and attribution analysis 

- Metric is generally not used to compare portfolios because the data is not normalised 

- Changes in underlying companies’ market capitalisation can be misinterpreted. 

Carbon 
footprint 

Description Total carbon emissions for a portfolio normalised by the market value of the portfolio, 
expressed in tons CO2e / $M invested 

Formula 
∑ (

𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖

𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛𝑖

𝑛
𝑖  𝑋 𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑠𝑐𝑜𝑝𝑒 1 𝑎𝑛𝑑 𝑠𝑐𝑜𝑝𝑒 2 𝐺𝐻𝐺 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖)

𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑣𝑎𝑙𝑢𝑒 ($𝑀)
 

Methodology scope 1 and scope 2 GHG emissions are allocated to investors based on an equity 
ownership approach as described under methodology for total carbon emissions. 

Key points 
+/- 

+ Metric may be used to compare portfolios to one another and/or to a benchmark 

+ Using the portfolio market value to normalise data is fairly intuitive to investors 

+ Metric allows for portfolio decomposition and attribution analysis 

- Metric does not take into account differences in the size of companies (e.g. does not 
consider the carbon efficiency of companies) 

- Changes in underlying companies’ market capitalisation can be misinterpreted. 
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Carbon 
intensity 

Description Volume of carbon emissions per million dollars of revenue (carbon efficiency of a portfolio), 
expressed in tons CO2e / $M revenue. 

Formula 
∑ (

𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖

𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛𝑖

𝑛
𝑖  𝑋 𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑠𝑐𝑜𝑝𝑒 1 𝑎𝑛𝑑 𝑠𝑐𝑜𝑝𝑒 2 𝐺𝐻𝐺 𝑒𝑚𝑖𝑠𝑠𝑖𝑜𝑛𝑠𝑖 )

∑ (
𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑖`

𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 𝑚𝑎𝑟𝑘𝑒𝑡 𝑐𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑠𝑎𝑡𝑖𝑜𝑛𝑖

𝑛
𝑖  𝑋 𝑖𝑠𝑠𝑢𝑒𝑟′𝑠 $𝑀 𝑟𝑒𝑣𝑒𝑛𝑢𝑒𝑖)

 

Methodology scope 1 and scope 2 GHG emissions are allocated to investors based on an equity 
ownership approach as described under methodology for total carbon emissions. 

The company’s (or issuers) revenue is used to adjust for company size to provide a 
measurement of the efficient of output. 

Key points 
+/- 

+ Metric may be used to compare portfolios to one another and/or to a benchmark 

+ Metric takes into account differences in the size of companies (e.g. considers the carbon 
efficiency of companies) 

+ Metric allows for portfolio decomposition and attribution analysis 

- The calculation of this metric is somewhat complex and may be difficult to communicate 

- Changes in underlying companies’ market capitalisation can be misinterpreted 

Exposure 
to 
carbon-
related 
assets 

Description The amount or percentage of carbon-related assets in the portfolio, expressed in $M or 
percentage of the current portfolio value 

Formula for 
amount 

∑ $𝑀 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 𝑖𝑛 𝑐𝑎𝑟𝑏𝑜𝑛 𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠  

Formula for 
percentage 

∑  𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑖𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠 𝑖𝑛 𝑐𝑎𝑟𝑏𝑜𝑛 𝑟𝑒𝑙𝑎𝑡𝑒𝑑 𝑎𝑠𝑠𝑒𝑡𝑠 

𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑝𝑜𝑟𝑡𝑓𝑜𝑙𝑖𝑜 𝑣𝑎𝑙𝑢𝑒
 𝑋 100 

Methodology This metric focuses on a portfolio’s exposure to sectors and industries considered the most 
GHG emissions intensive. Gross values should be used. 

Key points 
+/- 

+ Metric can be applied across asset classes and does not rely on underlying companies’ 
scope1 and scope 2 GHG emissions 

- Metric does not provide information on sectors or industries other than those included in 
the definition of carbon-related assets (i.e. energy and utilities sectors under the Global 
Industry Classification Standard excluding water utilities and independent power and 
renewable electricity producer industries) 

Note: the term ‘portfolio’ used in table 2 is defined as “fund or investment strategy” for asset owners and “product or investment 
strategy” for asset managers. 

Source: Adapted from Common Carbon Footprinting and Exposure Metrics,  

TCFD https://www.tcfdhub.org/Downloads/pdfs/E09%20-%20Carbon%20footprinting%20-%20metrics.pdf 

> Weighted average carbon intensity 

WACI is arguably the most popular of the carbon emissions metrics listed in table 2. WACI is useful 
from a risk perspective, as it provides a portfolio-weighted exposure to emissions in a manner like 
other measures of investment risk, such as market beta. When calculated using revenue 
standardisation, WACI has the advantage of proxying for the risk of carbon pricing. Revenue as a 
standardisation also has the benefit of matching two flow variables to one another (emissions over a 
year and revenues over a year). WACI is relatively simple to calculate and requires fewer variables 
compared to calculating ownership-weighted metrics (i.e., market capitalisation is not needed). 
However, WACI is sensitive to market movements; holding all else constant, a change in the price of 
a security will cause WACI to also change.  

> Total carbon emissions 

Total carbon emissions is the simplest ownership-weighted carbon exposure metric listed in table 2. 
An advantage of this metric is it is unaffected by changes in company valuation, as changes in 
security price and market capitalisation cancel out. However, because GHG emissions are not 
standardised by revenue, the metric does not provide any information about how carbon-efficient the 
companies in the portfolio are. Furthermore, due to the ownership-weighted approach, for two 
portfolios with identical security allocations, the larger portfolio (in terms of dollars invested) will have 
a greater total carbon emissions score.  

https://www.tcfdhub.org/Downloads/pdfs/E09%20-%20Carbon%20footprinting%20-%20metrics.pdf
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> Carbon footprint 

Carbon footprint is the total carbon emissions metric divided by the portfolio value. This 
standardisation allows for portfolios of differing sizes to be compared against one another. As a result, 
two investors with identical security allocations but differing portfolio sizes will still have the same 
carbon footprint. The other advantages and disadvantages of the total carbon emissions metric are 
also applicable to the carbon footprint metric. 

> Carbon intensity 

The carbon intensity formula is a standardised, ownership-weighted metric. By dividing the total 
carbon emissions metric by the sum of ownership-weighted revenues of securities in the portfolio, the 
resulting metric represents ownership weighted exposures to emissions intensities. As a result of this 
standardisation, the metric also becomes comparable across portfolios of differing sizes. Due to the 
relatively complex calculation of this metric, carbon intensity may be relatively more difficult to 
communicate. Of the metrics listed in table 2, carbon intensity requires the most data for calculation.  

> Exposure to carbon related assets 

Exposure to carbon related assets is the easiest metric to calculate and communicate in table 2, as it 
is simply the proportion of securities in the portfolio that meet whatever criteria is selected for defining 
carbon related assets. Despite its simplicity, the metric is not as informative as the others as it does 
not communicate to what extent the portfolio has exposure to carbon. Two portfolios could have the 
same exposure to carbon related assets but vastly different WACI or carbon intensity scores.  

What is a good default metric? 

We are of the view that WACI is reliable as a first-choice metric as it is simple to calculate and widely 
used. We recommend the use of WACI as it is the metric recommended by the TCFD, is used to 
create many decarbonised indices, and for its advantageous properties of comparability. Specifically, 
we prefer the calculation of carbon exposure through revenue standardisation and portfolio weights. 
Russell Investments uses the WACI metric to calculate the carbon exposure of its Low Carbon Global 
Shares fund.  

However, it would be an overstatement to say there is a clear consensus on the use of WACI; the 
alternatives outlined in table 2 are all viable options that suit different purposes. For example, while 
the EU Technical Expert Group on Sustainable Finance (TEG) recommends using the WACI, it uses 
enterprise value to standardise emissions rather than the revenue-based calculation described above.  

Forward-looking emissions  

Reported carbon emissions are backward looking, which is an often-cited criticism. Incorporating 
whether emissions are upward or downward trending is likely to provide a better view of a company’s 
direction of travel. For investors who aim to manage risk, a metric which incorporates forward-looking 
trends in emissions may prove insightful. Such a metric may also match the preferences of a ‘values’-
motivated investor.  

While there is an increasing desire to use forward-looking metrics, there is no clear consensus around 
what constitutes a reliable forward-looking metric. We do not find that adjusting for trends in carbon 
emission metrics is common amongst low carbon strategies. Some quantitative interpretations may 
include green revenues or energy efficiencies (discussed later), however many forward-looking 
measures are qualitative and subjective, such as evaluating the quality of carbon-reduction targets. 
These measures are not easily comparable across companies, and actual progress towards targets 
can vary substantially 

Maintaining data integrity is a critical component of any carbon management strategy; considerations 
of forward-looking measures should be balanced against the quality of that information. 
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Fossil-fuel reserves  

Fossil-fuel reserves (sometimes referred to as carbon reserves or potential emissions) are another 

commonly used metric used in carbon management strategies and reporting. 

Not all companies hold fossil-fuel reserves (only approximately 5% of the global large capitalisation 
index, by market capitalisation, own reserves), and as a result ‘full coverage’ of reserves is relevant to 
a smaller number of firms than that of emissions.  

The following alternative approaches can be used to measure exposure to fossil-fuel reserves: 

> Percent of companies in the portfolio holding fossil-fuel reserves 

A binary measure of whether a company has a claim on reserves or not. The results can then be 
aggregated at a portfolio level. It is likely that a materiality threshold would need to be employed 
above which a company is considered to have a claim on reserves.  

This is a simple, unsophisticated approach that ignores the magnitude of reserves held by companies.  

> Potential emissions from fossil-fuel reserves 

Coal, oil, and natural gas reserves are each converted into potential CO2e and then added together. 
Methods for converting fossil-fuel reserves into potential CO2e include: 

> the energy basis, which looks at emissions per unit of energy  

> the mass basis, which measures emissions per unit of weight 

> the volume basis, which measures emissions per unit of reserve size  

We provide an example of the energy basis method of aggregating fossil-fuel reserves in table 3. 
Similar to the CO2e aggregation, an investor can purchase this information already converted into 
potential emissions rather than needed to perform the calculation. 

Table 3: Fossil fuels on an energy basis  

TYPE OF FOSSIL FUEL TONNES CO2 / TERAJOULE 

Crude Oil 73 

Natural Gas 56 

Coal 95-1017 

Source: https://ghgprotocol.org/sites/default/files/standards/WRI16_WorkingPaper_FF.pdf 

Similar to the CO2e calculation for GHG emissions, fossil-fuel reserves can be converted into 
standard units and added together. This measure can also be standardised; in contrast to GHG 
emissions, our preferred approach for standardising fossil-fuel reserves is to use total assets.8 This 
standardised metric may be defined as a weighted average potential emissions intensity.9  

Excluding or reducing exposure to fossil fuels is a common approach to reducing overall carbon 
exposure. Companies with fossil-fuel exposure are often defined using either a revenue threshold 
(e.g., deriving 10% or more from extraction or production of fossil fuels) or absolute exposure 

 
7 The energy basis of coal varies by how soft or hard the coal is. Coal is classified according to hardness as bituminous, 
subbituminous, lignite, or anthracite, and by use – either thermal or metallurgical. In general, thermal coal is softer than 
metallurgical coal. However, thermal coal is a more common exclusion than metallurgical coal because of its use in energy 
production, where lower carbon substitutes such as natural gas exist, rather than due to inferior emission properties. 

8 This is because both total assets and fossil-fuel reserves are state variables, which do not depend on the time period of 

measurement. 

9 The terminology is far less developed in the case of fossil-fuel reserves and no standard language exists for these metrics. 
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threshold (e.g., companies that hold proven or probable reserves). Once identified, these exposures 
can be managed on a spectrum, the same as GHG emissions. 

Within fossil-fuel reserves there is a particular emphasis on exposure to coal companies. The most 
common outright fossil-fuel exclusion is on thermal coal.  
 

Additional considerations 

Non-corporate securities 

Discussion around GHG emissions and fossil-fuel reserves is most developed around corporate debt 
and equity exposures. However, this excludes other asset classes – in particular, sovereign debt and 
private assets, which may be material. Within sovereign debt it is possible to look at country-level 
exposure to fossil-fuel reserves and GHG emissions, as well as investment in renewable 
technologies. These can include factors such as assessing sovereign dependency on fossil-fuel 
revenues and vulnerability to environmental risks. 

Physical assets are also particularly vulnerable to climate risks, making this an important 
consideration in private infrastructure and real estate investments. However, data availability in these 
asset classes currently lag that of corporate debt and equity asset classes. 

Portfolio scenario analysis and stress testing 

In addition to understanding carbon exposure through the use of particular metrics, there is also 
increasing pressure on asset owners to consider the use of scenario analyses. The traditional risk 
tools of scenario analysis and stress testing can be used to understand a portfolio’s resiliency to a 
range of future states. A range of climate scenarios can be tested including ones that align with 
‘business as usual’ or ‘2-degrees or lower’ scenarios.10  

Non-carbon environmental metrics 

We have focused primarily on carbon-related metrics but for many companies other forms of 
environmental exposures are also material. Besides carbon, the area with perhaps the most extensive 
reporting is water-related exposures, and in particular water withdrawal and/or water consumption as 
well as exposure to high-stress regions. Water is recognised as a material climate-related risk for 
many companies in industries such as food and agriculture, metals and mining, and energy 
production. Other areas of focus include biodiversity and waste management. 

Climate-related opportunities 

Since carbon-intensive activities are concentrated in a handful of industries, reducing carbon 
exposure by underweighting those industries is relatively simple in that it can be done without 
introducing significant active risk into the portfolio. However, this approach is increasingly being 
considered a form of greenwashing as it does not address the re-allocation of capital towards 
solutions for the transition to a low-carbon economy.11 As a result, there is an expectation by some 
stakeholders that investor exposure to the clean-energy sector, green revenues or renewable energy 
be part of a low-carbon solution.  

From a ‘value’ perspective, carbon exposures are a proxy for an investment’s exposure to transition 
risk, while climate-related opportunities measure the same factor albeit in the opposite direction. From 
a ‘values’ perspective, exposure to climate-opportunities may fit with an investor’s desire to be 
involved in the low-carbon transition. 

Because climate-related opportunities are broad in definition, there is no consensus on a universal set 
of metrics that should be used for measurement and comparison. Furthermore, data on these metrics 

 
10 The TCFD provides a comprehensive overview of the topic:  
 https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-TCFD-Technical-Supplement-062917.pdf 

11 EU Sustainable Finance Technical Expert Group has implemented requirements to have at least benchmark-like exposure to 
the carbon-intensive sectors as an “anti-greenwashing measure”. 

https://www.fsb-tcfd.org/wp-content/uploads/2017/06/FINAL-TCFD-Technical-Supplement-062917.pdf
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are still developing. Looking at the percent of company revenues classified as ‘green’ is one 
commonly-used metric. Another metric is exposure to renewable energy production.  

The EU taxonomy for sustainable activities is a classification system designed to provide a common 
language around activities deemed ‘sustainable’. This new piece of regulation is set to come into 
effect in 2021. 

Percent of portfolio invested in high-stakes sectors 

As mentioned above, it is relatively straightforward to decarbonise by reducing exposure to high-
stakes sectors, but given the level of investment required to fund an energy transition, this shift of 
capital out of these sectors arguably damages rather than facilitates a low-carbon transition. As a 
result, some new proposals require that these sector weights be maintained at benchmark levels, and 
shift the investments from the most carbon exposed companies within a given sector. In addition, 
having opportunities-related data, such as renewable energy exposure, can be a useful tool in 
identifying the best-in-class companies in sectors that are repositioning their business for the energy 
transition. 

Measuring “Impact” 

Some stakeholders may also be interested in understanding not only exposure to financial risks and 
opportunities but also how the portfolio contributes more pro-actively to real-world outcomes. For 
example, did an investment contribute to an outcome associated with the United Nations Sustainable 
Development Goals (UN SDGs)?12 Frameworks for measuring impact are still developing and there is 
no clear consensus. An example of an impact framework is the Cambridge Sustainable Investment 
Framework.13  
 

Data providers 

Currently, data providers offer carbon metrics at both security and portfolio levels. Once an investor 
has access to carbon data and security information (i.e., weights / revenue / enterprise value / market 
capitalisation), the required metrics become easy to calculate and can be incorporated into a standard 
reporting workflow. 

Our analysis of two flagship carbon data providers suggests a high degree of commonality between 
reported GHG emission data. However, differences are the most common where the data has been 
estimated by the provider rather than reported by the company. In our experience, these differences 
are larger for small-cap companies.  

Table 4 shows the differences in the reported metrics of two flagship carbon-data providers based on 
a sample of data from 2017. The security-level coverage of data providers is variable. For example, 
while provider 1 covered 91% of the Russell 2000 index, provider 2 only covered 15% of that index in 
2017. When coverage is low (i.e., 15%) then the weighted average carbon intensity score of the 
covered universe is sensitive to outliers and other small-sample biases. Despite this, the correlation of 
carbon intensity scores for overlapping securities between these providers is reasonably high (i.e., 
above 80%), suggesting that carbon data are consistent across these two providers and providing 
confidence in data quality.14  

 

 

 
12 The UN SDGs are a series of long-term goals set that aim to improve global welfare. The SDGs primarily revolve around 
poverty, inequality, climate change, environmental degradation, peace and justice. 
Source: https://www.un.org/sustainabledevelopment/sustainable-development-goals/ 

13 A copy of the framework is available for download: https://www.cisl.cam.ac.uk/resources/sustainable-finance-publications/in-
search-impact-measuring-full-value-capital-update 
14 Correlations are calculated based on overlapping coverage within both data sets. As a result, correlations can still be high 
despite limited overlap if the scores on covered companies are similar. 

https://www.un.org/sustainabledevelopment/sustainable-development-goals/
https://www.cisl.cam.ac.uk/resources/sustainable-finance-publications/in-search-impact-measuring-full-value-capital-update
https://www.cisl.cam.ac.uk/resources/sustainable-finance-publications/in-search-impact-measuring-full-value-capital-update
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Table 4: Comparison of two flagship carbon-data providers 

 MSCI WORLD INDEX RUSSELL 2000 INDEX 

  PROVIDER 1 PROVIDER 2 PROVIDER 1 PROVIDER 2 

Coverage 96% 96% 91% 15% 

Index weight average 
carbon intensity 

203 201 187 613 

Rank correlation 92% 81% 

 

In figure 2 we illustrate the differences between GHG emissions data reported by the same two 
flagship data providers by plotting the absolute differences in reported emissions at the company 
level. The plotted line illustrates on the x-axis the number of companies that have differences in 
reported emissions equal to or greater than the number on the y-axis. 

 

There are a handful of companies where the differences in reported carbon intensity between the 
flagship data providers are substantial. These tend to be companies for which the providers apply 
estimation algorithms due to the lack of self-disclosed data from the company.  
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Figure 2: Differences in reported carbon intensity between two flagship data providers 
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Reporting 

While several frameworks exist, there is no clear consensus for climate-
related reporting since reporting is tailored to the climate-related 
objectives and targets, which vary by investor. If a portfolio is managed 
to a specific climate-related objective, reporting will often be aligned. 
Investors often disclose to stakeholders the same carbon metrics to 
which the portfolio is managed. Typically, an investor reports the relevant 
carbon metrics at the benchmark level as well as the actual portfolio 
level, along with any long-term climate-related goals for the portfolio. 

Carbon exposure reports vary by region. In regions where regulation 
dictates what and how often asset managers should report, there is little 
flexibility in choosing a reporting frequency or metrics. External 
stakeholder pressures may also necessitate a greater frequency of 
reporting. Some entities are making carbon exposures part of their 
standard reporting, but it is common for climate-related reporting to take 
place annually. 

As mentioned above, there is no clear consensus on what climate-

related reporting needs to look like, there are several key frameworks, 

most notably the TCFD Recommendations. The TCFD reporting 

framework provides guidance for asset owners on both climate metrics, 

along with more static disclosures that illustrate the investor’s overall 

carbon management strategy. These include other components linked to 

carbon-related governance, climate strategy and risk management.  

 

Conclusion 

Carbon metrics are an essential part of implementing a successful 
carbon-management policy. The difficulty in calculating a full measure of 
company carbon emissions (i.e. including scope 3) along with greater 
coverage of securities and asset classes on a forward-looking basis 
highlight that there is still work to do for the industry. Nevertheless, if 
investors are worried about the exposure of their portfolio to climate transition risks or want to match 
their investments with their values, understanding carbon metrics and their nuances is a crucial first 
step. 

In this paper, we highlight how GHG emissions and fossil-fuel reserve data can be used to estimate 
carbon exposures, along with popular metrics recommended by the TCFD. We also discuss related 
considerations around assessing carbon exposure, such as forward-looking emissions and exposures 
to assets funding the low-carbon transition.  

Russell Investments has extensive internal research around carbon finance. We have assisted 

several clients in implementing carbon-management policies, and currently offer a range of funds 

which can help investors reduce their carbon footprints, such as the Russell Investments Low Carbon 

Global Shares Fund. This fund is suitable for investors looking to reduce exposure to carbon, increase 

exposure to green energy, invest according to ESG policies and maintaining market-like risk and 

return characteristics. In upcoming research for the New Zealand market, we will be reviewing some 

of the considerations for investors evaluating implementation options, highlighting the limitations of 

some standard approaches currently used in the market and providing guidance as to more robust 

approaches used by global investors. For any questions on carbon-management or climate finance, 

please get in touch with your local team.  

  

 

New Zealand will be the first 

country in the world to 

require mandatory reporting 

on climate risk exposures. 

As announced in September 

2020, stakeholders in the 

financial sector will be 

required to disclose how 

climate change might affect 

their assets or investments 

on a comply-or-explain 

basis. Disclosures are likely 

to be based on the TCFD 

framework, formalised by the 

External Reporting Board, 

and monitored by the 

Financial Markets Authority. 

If approved by Parliament, 

disclosures could be 

required from 2023 at the 

earliest. 
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About Russell Investments  

Russell Investments is a global asset manager with a unique set of capabilities that we 
believe is essential to managing your total portfolio and to meeting your desired outcome. At 
Russell Investments, we stand with you, whether you’re an institutional investor, a financial 
adviser, or an individual guided by an adviser’s personalised advice. We believe the best 
way to reach your desired outcomes is with a multi-asset approach that combines: asset 
allocation, capital markets insights, factor exposures, manager research and portfolio 
implementation.  

For more information  

Call Russell Investments at 09 357 6633 or  

visit russellinvestments.co.nz  

 

 

 

 

 

 

 

 

 

 

 

 

 

Important information 

The information contained in this publication was prepared by Russell Investment Group Limited on the basis of 
information available at the time of preparation. This publication provides general information only and should not 
be relied upon in making an investment decision. Before acting on any information, you should consider the 
appropriateness of the information provided and the nature of the relevant Russell Investments’ fund having 
regard to your objectives, financial situation and needs. In particular, you should seek independent financial 
advice and read the relevant Product Disclosure Statement or Information Memorandum prior to making an 
investment decision about a Russell Investments’ fund. Accordingly, Russell Investment Group Limited and their 
directors will not be liable (to the maximum extent permitted by law) for any loss or damage arising as a result of 
reliance being placed on any of the information contained in this publication. None of Russell Investment Group 
Limited, any member of the Russell Investments group of companies, their directors or any other person 
guarantees the repayment of your capital or the return of income. All investments are subject to risks. Significant 
risks are outlined in the Product Disclosure Statements or the Information Memorandum for the applicable 
Russell Investments’ fund. Past performance is not a reliable indicator of future performance. 

The Product Disclosure Statements or the Information Memorandum for the Russell Investments’ funds (as 
applicable) are available by contacting Russell Investment Group Limited on 09 357 6633 or 0800 357 6633. 

Copyright © 2021 Russell Investments. All rights reserved. This information contained on this publication is 
proprietary and may not be reproduced, transferred, or distributed in any form without prior written permission 
from Russell Investments. 


