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Executive Summary

Background

The Implied Temperature Rise metric provides an indication of how companies and
investment portfolios align to global climate targets. Some institutional investors
would like to understand if their portfolios are 2°C aligned, referring to the
Intergovernmental Panel on Climate Change (IPCC) goal of limiting the global
temperature increase in the year 2100, compared to pre-industrial levels, to 2°C.1
Another important target is the 1.5°C limit, which was also popularized by the Paris
Agreement. This limit has been advocated strongly by small island states, which are
most threatened by sea level rise in a world with temperatures exceeding a rise of
1.5°C.2

Key to understanding the Implied Temperature Rise is the concept of a carbon
budget: how much the world can emit and, by extension, how much a company can
emit (across Scopes 1, 2 and 3) and remain within the limitations required to meet a
2°C warming scenario by 2100. We use IPCC guidance to understand what the
budgets need to be. Then we calculate companies’ projected emissions out over the
next five decades based on their emissions track record, stated reduction targets,
and other data. A company whose projected emissions are below budget can be said
to “undershoot” while those whose projected emissions exceed the budget
“overshoot”. The Implied Temperature Rise, expressed in degrees Celsius (°C),
estimates the global implied temperature rise (in the year 2100 or later) if the whole
economy had the same carbon budget over-/undershoot level as the company (or
portfolio) in question.

! Jessop, S., Green, M. “Climate change pushes investors to take their temperature.” Reuters, Jan. 20, 2020

2 Center for International Climate Research — The story of 1.5°C. (https://cicero.oslo.no/en/understanding-one-point-

five/the-story-of-15)
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Company Implied Temperature Rise

The calculation of the company-level Implied Temperature Rise involves four key
steps:

Exhibit 1: Modelling steps to compute the company Implied Temperature Rise.
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Source: MSCI ESG Research.

1. Allocate a 2°C carbon budget
Each year, we calculate a Global 2°C Carbon Budget based on the global
remaining carbon budget available to limit warming to 2°C, obtained from the
IPCC.3We allocate this global budget to individual companies based on their
sector, country and business activities to determine a company’s “fair share”.

2. Project companies’ future emissions, considering their targets
Using companies’ current emissions and reported emissions reduction
targets, we project an absolute emissions timeseries for each company until

2070 for Scopes 1, 2 and 3 emissions.

3. Calculate the companies’ over/undershoot of its carbon budget
We compute each company’s carbon budget over-/undershoot by calculating

3The IPPC Special Report on 1.5 °C provides the remaining global carbon budget for different temperature rises and
probabilities (https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15 Chapter2 Low Res.pdf, (in Table 2.2).



https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter2_Low_Res.pdf
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the difference between each company’s projected carbon emissions and its
allocated 2°C budget. We then transform this to a relative over-/undershoot
by dividing it by the allocated 2°C budget of the company.

4. Convert the relative over/undershoot to a degree of temperature rise
We convert the relative emissions over-/undershoot to degrees of warming
(in Celsius) using the science-based Transient Climate Response to
Cumulative Emissions (TCRE) approach: Implied Temperature Rise = 2°C +
company level relative over/undershoot x Global 2°C Budget x TCRE Factor.

We perform this analysis on each scope of emissions (Scopes 1, 2 and 3) to capture
both direct and indirect contributions to global warming. Additionally, we provide
both the Implied Temperature Rise on each scope and an aggregated Implied
Temperature Rise for each company. This allows users to understand the
contribution of each scope. It is worth noting that we correct for the issue of double
counting that arises when considering emissions beyond Scope 1 by calculating the
relative over/undershoot of emissions (see Double Counting Section for more
information).

Portfolio Implied Temperature Rise

The portfolio-level Implied Temperature Rise compares the sum of “owned”
projected GHG emissions against the sum of “owned” carbon budgets for the
underlying holdings. The portfolio’s total estimated carbon budget over-/undershoot
is then converted to a degree of temperature rise using the TCRE. Enterprise Value
including Cash (EVIC) is used as a base to allocate companies’ emissions to
investment portfolios to enable analysis of both equity and corporate bond
portfolios.

Transient Climate Response to Cumulative Carbon Emissions

The Transient Climate Response to Cumulative Carbon Emissions (TCRE) was
established by the IPCC and provides a relationship that links each additional unit
of emissions emitted beyond the available remaining global 2°C carbon budget to
degrees of additional warming. We use a TCRE factor of 0.000545°C warming per
Gt CO2.# In other words, for each GtCO2 exceeding the global 2°C carbon budget,
we can expect an additional ~0.000545°C warming over 2°C.

“The 2020 Measuring Portfolio Alignment Report recommends a TCRE factor of 0.000545°C warming per Gt CO2 which is
based on IPCC 2013 The Physical Science Basis report (https://www.tcfdhub.org/wp-content/uploads/2020/10/PAT-
Report-20201109-Final. pdf).
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This relationship is used in the Implied Temperature Rise methodology to convert
acompany's or portfolio’s allocated carbon budget over-/undershoot into a degree
of warming.® The Implied Temperature Rise estimates an answer to the following
guestion: What is the additional warming if the whole economy over/-undershoots
the global 2°C carbon budget at the same proportion as the company or portfolio
analyzed? As described in the 2020 Measuring Portfolio Alignment Report, the
relationship from above can be used to derive following formula:

Additional Warming = Relative company-level over/undershoot x Global 2°C Budget
x TCRE Factor

To then calculate the Implied Temperature Rise, we need to add the additional
warming to the base temperature of 2°C:

Implied Temperature Rise = 2°C + Relative company-level over/undershoot x
Global 2°C Budget x TCRE Factor

To illustrate, consider a hypothetical company overshooting its allocated carbon
budget by 50%, and subsequently assume the whole economy overshoots at the
same rate. Using above formula, a TCRE factor of 0.000545°C/Gt CO2and a global
2°C budget of 1551Gt CO2e®, we estimate Implied Temperature Rise to be 2.42°C
(2°C +50%x1551 Gt C0O2ex0.000545°C/Gt CO2 = 2.42°C).

Incorporating Company’s Emission Reduction Targets into the
Implied Temperature Rise model

MSCI ESG Research has developed an approach to analyze and compare emission
reduction targets reported by companies, despite differences in target metrics and
timeframes. The methodology provides an assessment by scope and allows us to project
the absolute emissions of acompany if the target is fully realized.

®Based on the relationship presented in the 2020 Measuring Portfolio Alignment Report (https://www.tcfdhub.org/wp-
content/uploads/2020/10/PAT-Report-20201109-Final. pdf)

® Please see the section Global 2°C Carbon Budget for more details.
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Notice and disclaimer

This document and all of the information contained in it, including without limitation all text, data, graphs, charts (collectively, the “Information”) is the property of MSCI Inc. or its
subsidiaries (collectively, “MSCI”"), or MSCI’s licensors, direct or indirect suppliers or any third party involved in making or compiling any Information (collectively, with MSCI, the
“Information Providers”) and is provided for informational purposes only. The Information may not be modified, reverse-engineered, reproduced or redisseminated in whole or in part
without prior written permission from MSCI. All rights in the Information are reserved by MSCI and/or its Information Providers.

The Information may not be used to create derivative works or to verify or correct other data or information. For example (but without limitation), the Information may not be used to create
indexes, databases, risk models, analytics, software, or in connection with the issuing, offering, sponsoring, managing or marketing of any securities, portfolios, financial products or other
investment vehicles utilizing or based on, linked to, tracking or otherwise derived from the Information or any other MSCI data, information, products or services.

The user of the Information assumes the entire risk of any use it may make or permit to be made of the Information. NONE OF THE INFORMATION PROVIDERS MAKES ANY EXPRESS OR
IMPLIED WARRANTIES OR REPRESENTATIONS WITH RESPECT TO THE INFORMATION (OR THE RESULTS TO BE OBTAINED BY THE USE THEREOF), AND TO THE MAXIMUM EXTENT
PERMITTED BY APPLICABLE LAW, EACH INFORMATION PROVIDER EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES (INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES
OF ORIGINALITY, ACCURACY, TIMELINESS, NON-INFRINGEMENT, COMPLETENESS, MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE) WITH RESPECT TO ANY OF THE
INFORMATION.

Without limiting any of the foregoing and to the maximum extent permitted by applicable law, in no event shall any Information Provider have any liability regarding any of the Information
for any direct, indirect, special, punitive, consequential (including lost profits) or any other damages even if notified of the possibility of such damages. The foregoing shall not exclude or
limit any liability that may not by applicable law be excluded or limited, including without limitation (as applicable), any liability for death or personal injury to the extent that such injury
results from the negligence or willful default of itself, its servants, agents or sub-contractors.

Information containing any historical information, data or analysis should not be taken as an indication or guarantee of any future performance, analysis, forecast or prediction. Past
performance does not guarantee future results.

The Information should not be relied on and is not a substitute for the skill, judgment and experience of the user, its management, employees, advisors and/or clients when making
investment and other business decisions. All Information is impersonal and not tailored to the needs of any person, entity or group of persons.

None of the Information constitutes an offer to sell (or a solicitation of an offer to buy), any security, financial product or other investment vehicle or any trading strategy.

It is not possible to invest directly in an index. Exposure to an asset class or trading strategy or other category represented by an index is only available through third party investable
instruments (if any) based on that index. MSCI does not issue, sponsor, endorse, market, offer, review or otherwise express any opinion regarding any fund, ETF, derivative or other security,
investment, financial product or trading strategy that is based on, linked to or seeks to provide an investment return related to the performance of any MSCI index (collectively, “Index
Linked Investments”). MSCI makes no assurance that any Index Linked Investments will accurately track index performance or provide positive investment returns. MSCI Inc. is not an
investment adviser or fiduciary and MSCI makes no representation regarding the advisability of investing in any Index Linked Investments.

Index returns do not represent the results of actual trading of investible assets/securities. MSCI maintains and calculates indexes, but does not manage actual assets. Index returns do not
reflect payment of any sales charges or fees an investor may pay to purchase the securities underlying the index or Index Linked Investments. The imposition of these fees and charges
would cause the performance of an Index Linked Investment to be different than the MSCI index performance.

The Information may contain back tested data. Back-tested performance is not actual performance, but is hypothetical. There are frequently material differences between back tested
performance results and actual results subsequently achieved by any investment strategy.

Constituents of MSCI equity indexes are listed companies, which are included in or excluded from the indexes according to the application of the relevant index methodologies.
Accordingly, constituents in MSCI equity indexes may include MSCI Inc., clients of MSCI or suppliers to MSCI. Inclusion of a security within an MSCI index is not a recommendation by
MSCI to buy, sell, or hold such security, nor is it considered to be investment advice.

Data and information produced by various affiliates of MSCI Inc., including MSCI ESG Research LLC and Barra LLC, may be used in calculating certain MSCI indexes. More information can
be found in the relevant index methodologies on www.msci.com.

MSCI receives compensation in connection with licensing its indexes to third parties. MSCI Inc.’s revenue includes fees based on assets in Index Linked Investments. Information can be
found in MSCI Inc.’'s company filings on the Investor Relations section of www.msci.com.

MSCI ESG Research LLC is a Registered Investment Adviser under the Investment Advisers Act of 1940 and a subsidiary of MSCI Inc. Except with respect to any applicable products or
services from MSCI ESG Research, neither MSCI nor any of its products or services recommends, endorses, approves or otherwise expresses any opinion regarding any issuer, securities,
financial products or instruments or trading strategies and MSCI's products or services are not intended to constitute investment advice or a recommendation to make (or refrain from
making) any kind of investment decision and may not be relied on as such. Issuers mentioned or included in any MSCI ESG Research materials may include MSCI Inc., clients of MSCI or
suppliers to MSCI, and may also purchase research or other products or services from MSCI ESG Research. MSCI ESG Research materials, including materials utilized in any MSCI ESG
Indexes or other products, have not been submitted to, nor received approval from, the United States Securities and Exchange Commission or any other regulatory body.

Any use of or access to products, services or information of MSCI requires a license from MSCI. MSCI, Barra, RiskMetrics, IPD and other MSCI brands and product names are the
trademarks, service marks, or registered trademarks of MSCI or its subsidiaries in the United States and other jurisdictions. The Global Industry Classification Standard (GICS) was
developed by and is the exclusive property of MSCI and Standard & Poor’s. “Global Industry Classification Standard (GICS)” is a service mark of MSCI and Standard & Poor’s.

MIFID2/MIFIR notice: MSCI ESG Research LLC does not distribute or act as an intermediary for financial instruments or structured deposits, nor does it deal on its own account, provide
execution services for others or manage client accounts. No MSCI ESG Research product or service supports, promotes or is intended to support or promote any such activity. MSCI ESG
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