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The 2° Investing Initiative (2DII) is an independent, non-profit think tank working to align financial
markets and regulations with the Paris Agreement goals.

Globally focused with offices in Paris, New York, Berlin, London, and Brussels, 2DIl coordinates
some of the world’s largest research projects on climate metrics in financial markets. In order to
ensure our independence and the intellectual integrity of our work, we have a multi-stakeholder
governance and funding structure, with representatives from a diverse array of financial institutions,
regulators, policymakers, universities, and NGOs.

Learn more at 2degrees-investing.org.

Funders: This project has received funding from the European Union’s Life program under grant agreement
LIFE16/GIC/FR/000061 LIFE.

Disclaimer: This briefing reflects only the authors’ views. The Commission is not responsible for any use
that may be made of the information it contains.


https://2degrees-investing.org/
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Exeutive Summary

About this document

This note provides a technical briefing on the suite of PACTA (Paris Agreement Capital Transition
Assessment) modules & analytics that can be applied by financial institutions as part of PACTA
Coordinated Projects (PACTA COP). This file is addressed to financial institutions willing to participate
in a PACTA COP assessment with their listed equities and corporate bonds portfolios only.

PACTA COP is a dedicated program in which 2DIl works together with governments and supervisors, on
an individual or collective basis, to help them apply PACTA to the portfolios of their regulated/member
entities. The goal of these coordinated exercises is to measure the alignment of both the entire financial
sector and the individual participating institutions. The outcome can be used by governments, supervisors,
and participating financial institutions to inform their climate finance strategies. Already, 2DII has helped to
run the assessments in Switzerland and Liechtenstein, Austria, Luxembourg, and Norway.

This document summarizes the project management components of the coordinated project, how they
are applied, the PACTA methodology and how it can be used by financial institutions in practice.
Specifically, the briefing discusses three analytical components within the PACTA framework, notably climate
scenario analysis (also known as climate compatibility tests), climate stress-tests, and qualitative analysis of
climate actions.

What is PACTA?

PACTA measures the alignment of corporate bonds, corporate loans, and listed equites with various
climate scenarios for 8 climate-relevant sectors. PACTA compares the extent to which companies’ current
and planned assets, production profiles, investments, and GHG emissions are aligned with 1.5° or 2°C
trajectories provided by climate scenarios. It provides sector-specific, technology-focused insights into
current 5-year plans of companies allocated to the portfolio and how the portfolio stands with respect to
different climate scenarios.

PACTA identifies the financial portfolio's exposure to high- and low-carbon technologies across the
climate-relevant sectors. This assessment can be used to approximate the portfolio's relative exposure to
the economic activities that are impacted by the transition to a low-carbon economy. The image below
summarizes the process.
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The results can be applied to any climate scenarios that lay out targets in production-capacity at
technology level or emission-intensity units. As the choice of scenario dramatically influences results, we
encourage the use of several scenarios. The current version of the PACTA analysis tool uses the IEA's World
Energy Outlook, Energy Technology Perspectives, and JRC’s Global Energy and Climate Outlook as a
benchmark. 2DIl is working to expand the list of scenario database used in the PACTA analysis tool.

What are PACTA Coordinated Projects?

PACTA COP is our dedicated program in which we work together with governments, supervisors, and
industry bodies, on an individual or collective basis, to help them apply PACTA to the portfolios of
financial institutions in a coordinated manner. The goal of these exercises is to measure the alignment
of both the entire financial sector and the individual participating institutions. The outcome can be used
by governments, supervisors, and participating financial institutions to inform their climate finance strategies.
Governments, supervisors, and industry associations who have signed onto PACTA COP act as hosts of
the coordinated assessments, inviting relevant financial institutions and associations to participate in
the analysis on a voluntary basis. Participants then upload their equity and corporate bond portfolios to a
dedicated, secure, and confidential platform, which in turn delivers individual climate alignment results with
anonymized peer comparisons. Loan book portfolios are analyzed by the participating banks themselves.
Financial institutions can expect three analysis outputs by participating in a PACTA COP project:

is the “climate alignment test” or climate scenario analysis. The analysis covers three
components, specifically a) an analysis of the portfolio’s current exposure to climate-relevant
sectors, b) an analysis of the alignment of the investment and production plans of the companies
in the portfolio with global climate goals, and c) an analysis of the portfolio’s future technology
exposure relative to scenarios and the market.

° Climate scenario analysis / Climate alignment test. The first building block of the PACTA tool

calculation of potential losses under ‘climate stress-test scenarios’, considering transition risks
for power, automotive, and fossil fuel sectors. The stress-test scenarios will consider a range of
public scenarios designed in partnership with financial supervisors, notably the Bank of England
and the European Insurance and Occupational Pensions Authority (EIOPA).

e Stress-testing climate-related risks. The second component of the analysis involves a

of further climate actions by financial institutions. The objective of this analysis (made through a
survey) is to identify - in addition to the quantitative analysis - financial institution’s climate-
relevant measures within all asset classes (beyond equities and corporate bonds) or outside asset
management strategy, e.g. policy engagement. Both analyses are needed to help contextualize
climate-relevant activities as well as to inform the focus of future research with respect to the
effectiveness of climate-relevant measures.

e Qualitative analysis of climate actions. The third analytical component is a qualitative analysis

As a last step, the host government, supervisor, or industry association often receives an aggregate-level
report containing the results for the entire participating financial sector. The report provides a unique
overview of financial institutions’ exposure to key climate-relevant sectors and their alignment with the Paris
Agreement goals, aggregated by peer group. All reports, including the aggregated results and the individual
reports for the participating institutions, are confidential, and there is no obligation whatsoever to publish
any information. It is the decision of the government to publish the meta results and the individual participants
to publish their individual results.

Already, 2DII has helped to run the assessments in Switzerland and Liechtenstein, Austria, Luxembourg,
and Norway. With supervisors the methodology was applied in Sweden, USA, Peru, Colombia, and the
Netherlands. The assessment was also deployed in France with Finance for Tomorrow as part of Finance
ClimAct, an initiative to help implement the EU Sustainable Finance Action Plan.
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FAQ

Q: Where can | find more information about the project and PACTA?
A: You can find more information about the project at www.transitionmonitor.com/pacta-cop including the
briefing note and other information related to this project.

Q: How can | participate in the project?

A: If you have been invited by your government and are interested in participating in the project, please email
us at pactacop@2degrees-investing.org. Industry associations, policymakers and ministries are also welcome
to contact us in case they are interested to apply PACTA in their jurisdictions.

Q: How much does it cost to participate?

A: Participation is free of charge. The projects are funded through donations, research grants and
memberships from a range of stakeholders, such as governmental institutions, philanthropies and
international organizations.

Q: Why should I participate in the coordinated test instead of running the analysis on my own using the
online tool?
A: Financial institutions can currently run the PACTA tool at www.transitionmonitor.com/participate.
However, there are several benefits to participating in the coordinated projects test round, notably:
1 Ability to compare results directly to your ‘peers’ in your country / financial institution group in an
anonymized manner;
1 Analysis of qualitative elements (e.g. climate-relevant measures beyond asset management
strategies, policy engagement, etc.);
1 Contribution to broader awareness-raising and dialogue with policymakers - including on facilitating
the minimization of reporting burden;
1 Assessment with lower participation burden, assistance from analysts and regular dedicated
workshops.

Q: What is the timeline of the project?
A: Specific timelines may vary in different countries, but the overall timeline will involve the following steps:
1 Project kick-off (invitations to financial institutions, welcome webinars, etc) - 1 month
1 Input of the portfolio data & response to questionnaire - 2 months (institutions are given 2 months to
send their portfolios, but the portfolio data preparation should take 2-3 days)
Analysis of the portfolio data and preparation of the results - 3 months
Participants receive automatically generated individual test reports with peer comparison at the same
time; Release of country studies with aggregated data (meta-studies) and provision of results to
participating financial institutions - 1 month
The project is expected to have total duration of 6-7 months, depending on the complexity of the financial
system.

f
f

Q: How can | submit my portfolio for analysis?

A: For investors, you will be able to upload the listed equity and corporate bond portfolios on the Transition
Monitor Platform. A dedicated initiative code will be provided for each participating country and its
institutions. A specific timestamp will be defined for the portfolios (i.e. portfolio position as of 31.12.2020).
Portfolios should contain positions in equity and corporate bonds in a list of ISINs with corresponding market
values and currencies. We will also evaluate funds according to all listed direct holdings within the fund. A
sample portfolio that illustrates the proper formatting and content can be found on the website. In addition,
participants can voluntarily fill out a qualitative template covering climate strategies and action.

Q: What asset classes and sectors are covered in the analysis?
A: This analysis covers listed equity, and corporate bonds in the power, automotive, oil and gas, coal mining,
aviation, shipping (coming soon), cement, and steel sectors. Coverage for individual parts of the analysis may
vary based on data availability.
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Q: Will my portfolio information be kept confidential?

A: All data provided or downloaded in the process of using the online tool is kept confidential and will not be
distributed or used for purposes other than running the analysis and providing results, as well as anonymized
use for meta-studies and peer comparison. Before uploading the data, 2°Investing Initiative will sign a non-
disclosure-agreement, if requested by submitting participant. For the online tool, 2° Investing Initiative uses
a stand-alone server, i.e. no other website or information is stored on the server, which increases the security
significantly. The server is set up in compliance with the security standards of the German Federal Data
Protection Act (BDSG, "Bundesdatenschutzgesetz"), Tele Media Act (TMG, "Telemediengesetz"), and is built
on infrastructure that is DIN ISO/IEC 27001 certified.

Q: Will I be required to publish the results?
A: You will not be required to publish the results.

Q: How does the PACTA analysis differ from portfolio carbon foot printing?

A: PACTA is a scenario-based analysis and is forward looking, as it assesses the alignment of a portfolio with
different climate scenarios based on forward-looking production and capacity data of companies. Carbon
foot printing relies on backward-looking emissions data, and provides rather a snapshot of today based on
historical data. The PACTA analysis and carbon foot printing are therefore rather complementary. Since
portfolio carbon foot printing often requires the normalization by financial units, this prevents benchmarking
to scenarios, and hinders a meaningful comparison between the climate performance of companies.

Q: Will the project give me information on what climate actions | can take?

A: Climate actions are defined as all actions that financial institutions can take to aim for an impact in the
real economy. Examples of such actions include engagement, divestment, offering sustainability-linked
products to investees, etc. For financial institutions interested in actively contributing to climate change
mitigation as a next step to the PACTA alignment analysis, we developed a “Climate Action Guide” available
here: https://www.transitionmonitor.com/climate-action-guide/. The Climate Action Guide is an interactive
guide summarizing currently available knowledge regarding actions that financial institutions can deploy to
contribute to emission reductions in the real world. It allows Fls to explore all actions applicable to their Fl
type and asset of interest and maps each action to “levels of evidence”, reflecting the current proofs of
effectiveness associated to the action in the academic literature. A variety of additional information is also
provided for each action, such as relevant initiatives or articles, name of professionals that can help in action
implementation, etc.

Q: I have another question that is not answered in this briefing.
A: Please contact us at pactacop@2degrees-investing.org


https://www.transitionmonitor.com/climate-action-guide/

Climate Scenario
Analysis

1.1. Overview of metrisfor scenario analysis

The first part of the analysis is a climate scenario analysis, which provides an assessment of a financial
portfolio’s alignment with different climate scenarios from the IEA and JRC. It answers three questions, each
corresponding to a metric included in the results of the analysis:

Research Question. What share of the portfolio is currently exposed to activities in sectors most
affected by the transition to a low carbon economy?

Exposure Metric. The current sector and technology mix exposure shows the estimated share of
the portfolio that is exposed to the following sectors, representing roughly ~75% of global CO,
emissions and an estimated ~80% of CO», emissions in a typical equity or corporate credit (bonds,
loans) portfolio: power, automotive, oil and gas, coal mining, aviation, cement, and steel.

Research Question. How aligned are the investment and production plans of companies in the
e portfolio with different climate scenarios and the Paris Agreement?

Production Volume Trajectory Metric. Based on static portfolios, the metric shows the
portfolio’s evolving exposure in the next 5 years to selected technologies relative to four IEA
transition scenarios (the Beyond 2° Scenario (B2DS), Sustainable Development Scenario (SDS),
New Policies Scenario (NPS), and Current Policies Scenario (CPS)) and three JRC’s temperature
goal scenarios (Reference, 2°C and 1.5°C). It also compares the portfolio’s trajectory to the
trajectory of the global listed equity or corporate bond market over the next five years. It is
expressed as a percentage deviation from the scenario, as well as a deviation in units of capacity
or production (e.g. Megawatt, cars produced).

to look like in five years based on current investment plans of the companies underlying the
portfolio, and how does it compare to peers, the market, and a technology mix aligned with the
Paris Agreement?

e Research Question. What is the portfolio’s technology mix in climate-relevant sectors expected
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Technology Mix Metric. This metric illustrates the portfolio’s expected technology mix in the
power, automotive, oil and gas, and coal mining sectors in five years based on the current
production and capital expenditure plans of the companies, based on the results of #1 and #2,
and compares it to peers, the market, and a technology mix aligned with a climate scenario that
meets Paris Agreement goals.

Research Question. Which companies are driving the portfolio’s alignment with climate
o scenarios?

Company-level Technology Mix Metric. This metric is an extension of the technology mix, but at
the company level for the power and automotive sector. It displays a breakdown of each invested
company production capacity in each sector by technology. This is compared to the portfolio,
benchmarks and a hypothetical portfolio if it were to be aligned with the selected scenario.
Companies that have higher exposure to a technology than the portfolio drive the exposure of the
portfolio to this technology up.

1.2. Overview of inputs and coverage for scenario analysis

1.2.1. Coverage

Asset Classes. The analysis covers listed equity, and corporate bonds. Banks can also participate with their
loan books in another PACTA COP module: PACTA for Banks. The present document refers only to investment
portfolios; for corporate loans project information, please visit https://www.transitionmonitor.com/pacta-for-
banks-2020/.

Sectors. The analysis covers climate-relevant sectors that are key to the transition to a low carbon economy.
These include the power, automotive, oil and gas, coal mining, aviation, cement, shipping, and steel sectors,
which together account for approximately 70-80% of the CO, emissions associated with a typical portfolio as
well as 15-25% of a typical portfolio in terms of asset value. The real estate, agriculture and forestry sectors,
despite being highly relevant in terms of climate, are not covered on a global level due to a lack of available
data and may be covered by other tools. R&D investments are also not covered.

1.2.2. Data Inputs

Portfolio Data. To run the portfolio assessment, participants provide an input file containing security
information for each of the portfolios to be analyzed. It includes the following information:

i One ISIN for every listed instrument (funds are identified by their ISIN. Securities in each fund

are included in the analysis)

ii. The market value of the financial assets held in the portfolio

iii. The currency code corresponding to the market value

iv. A time stamp of the portfolio
Financial Data. Financial data from Bloomberg is used to assign securities to sectors and to link them to
parent and subsidiary companies, as well as for sector classification analysis. This data is supplied by 2°
Investing Initiative.

Physical Asset-Based Company Data. The model uses, where possible, forward-looking asset-based
company data for key technologies in climate-relevant sectors. The model is data agnostic as long as it
complies with the format needed to run the PACTA code. PACTA COP project asset level data is sourced from
Asset Resolution. Asset Resolution gathers data on physical assets from data providers included those listed
in the following table and matches them with companies and financial securities to produce the asset-based
company data feeding into PACTA. For PACTA COP projects data will be updated every fourth quarter of each
year. The map below highlights an example of the individual data points for global coal-fired power plants.

10
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provider | Sectors |
GlobalData Power, oil & {a. Power plant data, including installed -capacity,
gas, coal technology, status (i.e., announced, active,
mining decommissioned, etc.).
b. Oil and gas field data, including annual production
volume.
c. Coal mine data, including annual production mass.
AutoForecast Automotive Production forecasts for light duty vehicles.
Solutions
Cirium Aviation Passenger, cargo and combined aircraft data, including
number of seats or tons transported, aircraft model, etc.
PlantFacts Steel Steel plant data, including production and CO, emissions.
(under revision)
Cemnet Cement Cement plant data, including production and CO2 emissions.

Scenario Data. This analysis is based on the five climate scenarios developed by the IEA and JRC shown in
the table below.

| Estimated |
Scenario | Abbreviation | temperature | Source Sectors Covered
i | increase ?

POLES 1.5°C scenario POLES1.5 ~1.5°C JRC Power, automotive, oil &gas
and coal
POLES 2°C scenario POLES?2 ~2°C JRC Power, automotive, oil &gas
and coal
POLES Reference Scenario POLESref 2.9-3.8°C JRC aPrc])(\;vigaa;utomotlve, oil &gas
Power, automotive, oil & gas,
Beyond 2° Scenario B2DS < 1.75°C ETP 2017 coal, cement, steel, and
aviation
WEO Power, automotive, oil &gas
Sustainable Development Scenario SDS 1.75-2°C 2020, and C(;al ’ 8
WEOQ 2019

1
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WEO Power, automotive, oil &gas
New Policies Scenario NPS 2-27°C 2020, »au ’ &

WEO 2019 and coal

WEO . .
Current Policy Scenario CPS >2.7°C 2020, :r?(\;vigae:utomotlve, oil &gas

WEO 2019

These scenarios were selected for their high degree of granularity, extensive geographic and sectoral
coverage, as well as for the compatibility of their indicators with the needs of 2DII’s analysis. In particular,

the model uses the following indicators as basis for comparison to the portfolio:
a.
b.
c.
d.
e.

Power capacity by technology in megawatt (MW).

Oil production in barrels per year.

Gas production in billions of cubic feet per year.
Coal production in tons of coal equivalent per year.
GHG emissions pathways in the aviation, shipping, cement, and steel sectors.

The figure below illustrates the distinction between IEA’s “Current Policies”, “New Policies Scenario” and the
“Sustainable Development Scenario” in terms of CO2 emissions reduction until 2050.

Energy-related CO, emissions and reductions in the Sustainable Development Scenario by source

Current Trends
Gtco, 40
Stated Policies Scenario

Sustainable Development Scenario

r T
2010 2020

T
2030

T
2040

1
2050

Efficiency

Renewables

Fuel switch, CCUS
and other
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Technical Deep Dive: Physical Asset-Level Data

The PACTA model is based on physical asset-level data across key climate-relevant sectors. Any data
source formatted as required by the PACTA code can be used. On Transition Monitor and as part of the
PACTA COP project, 2DIl sources the data from Asset Resolution. Asset Resolution links financial
portfolios with the real economy and provide 2DIl with asset-based indicators linked to companies and
securities.

Asset Resolution works with specialized sectoral data providers (see table on the previous page) to source
data on individual assets in climate-relevant industries. These specialized data providers use a variety of
research capabilities, including web scraping, desk research, and direct engagement with industry to map
physical assets. Forward-looking information is based on company investment and production plans that
have been announced publicly.

These asset-level datasets cover over than 280,000 individual assets (e.g. individual power plants, oil
fields, etc.), accounting for around 75% of global carbon emissions. The following charts show the coverage
of asset-level data relative to estimated global production figures—the global benchmark—for the power,
oil & gas, coal, and automotive sectors. They also highlight the share of assets that have been mapped to
financial data and are thus included in the analysis.

POWER GENERATION OIL & GAS COAL AUTOMOTIVE
(capacity) (daily production) (yearly production) (annual production)

97.3 million vehicles / year
95.9 Mv / year

6,887 GW

5346 Mt / year

948 PJ / day

4,860 Mt / year

93.1Mv / year
3,950 GW

Global benchmark (source:1EA, 2017)
Asset-leveldata in the database
Financially-mappeddata

Only the assets that have been mapped to financial data are included in the analysis (the blue box in the
charts above). This is because financial identifiers are required to link the asset-level production data to
the portfolios provided by the participants.

532 PJ / day

3,812 Mt / year

The gap between the asset-level data coverage and the global production figures can be explained by non-
corporate asset ownership, time lags in reporting, and errors in asset-level datasets. The discrepancy
between the asset-level data and the financially mapped production figures exists because not all
companies listed in the asset-level data have been matched with financial instruments in the financial data.
Asset Resolution is continuously working to expand its matching capabilities, including with a text-string
matching software and manual matching.

Provided that assets have been matched with financial data, Asset Resolution allocates production to
companies, and further to financial instruments, based on direct ownership of assets and based on majority
ownership of subsidiary companies that own assets. The result is a forward-looking production profile for
each financial instrument that serves as starting point and basis of comparison for climate scenario
analysis.

13
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1.3. Current Technology Mix Exposure

Research Question. What share of the portfolio is currently exposed to activities in sectors by the
transition to a low carbon economy?

Metric and Methodology. This metric shows the estimated share

of the portfolio that is currently exposed to companies with assets weof |
in the fossil fuels, power, aviation, cement, steel, and road  vourpertiolio
transport sector. It is calculated by first taking the weight of the | =~ _____
portfolio that is exposed to companies in each of these sectors
and then calculating the technology breakdown of assets owned
by these companies (see figure on the right).

The portfolio’s current technology exposure is compared to the
market portfolio, which is calculated based on the exposure of the — >

global universe of assets in the relevant asset class to the sectors, weight in portfolio
as well as to the peers participating in the tests.

Coal

[

= Renewables

Limitations. The sectors included in this analysis account for about 70-80% of the CO, emissions
associated with a typical portfolio, and thus contribute significantly to a portfolio’s exposure to climate
risk. However, the metric does not cover sectors, such as the real estate, agriculture and forestry sectors,
despite being highly relevant in terms of climate risk and impact, due to a lack of available data and
scenarios.

Sample Visual. This chart shows the estimated share of the portfolio that is exposed to activities in the
power, automotive and fossil fuel sectors (Note: The analysis extends to the other sectors described above),
in comparison to the listed equity market. A value higher than the market portfolio suggests that the
portfolio is currently more exposed to these activities than the market, on average. A value lower than the
market portfolio suggests that the portfolio is less exposed to these sectors, all other things being equal.
The participant will also benefit from comparing results to peers.

Power

Renewables

Hydropower
This portolie _ o
Nuclear Power
. Gas Power
Benchmark - W ol Power

—— . Coal Power

Automotive
B LDV: Electric

B HDV: Electric
HDV: Fuel Cell
LDV: Hybrid
HDV: Hybrid

HDV: ICE

- 0il & Gas
|

Power

This portfolio

Automotive

Benchmark

This portfolio

Oil & Gas

Benchmark
Qil

Gas

Use Cases.

- Manage exposure to climate-relevant sectors & technologies;

- Provide clarity to management and other stakeholders to what extent the portfolio is exposed to
‘transition risk’ and ‘climate compatibility’ issues;

- Reporting to external stakeholders.

14
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1.4. 5-Year Forward.ooking Alignment Trend

Research Question. How aligned are the investment and production plans of companies in the portfolio
with different climate scenarios and the Paris Agreement?

Metric and Methodology. This metric traces the portfolio’s exposure to selected climate-relevant
technologies relative to various IEA and JRC transition scenarios. The trajectory of the global listed equity
or corporate bond market is also shown, as well as comparison to the peers participating in the PACTA
COP country project. It is forward-looking and compares the portfolio’s expected production trajectories in
different technologies to scenario-aligned trajectories over the next five years. The portfolio’s expected
trajectory is based on the underlying companies’ investment plans for the next five years, while the market’s
trajectory is the combination of the current investment plans of all companies in the respective asset class
for the same period.

The scenario-aligned trajectories represent the trajectories that would be expected if the companies in the
portfolio were to develop according to the scenarios. They are calculated by applying the rates of change
defined by the scenarios to the portfolio companies based on their respective market share (see next page
for detail).

Limitations. The portfolio’s expected trajectory is based on currently known production and capital
expenditure plans from companies and is therefore subject to change. In fact, given the 5-year time horizon,
it is likely that plans will change, which presents an opportunity to engage with companies on their
investment plans. Similarly, participating financial institutions may alter their portfolio’s composition over
time.

Sample Visuals. The first visualization type are the trajectories charts. These charts trace the corporate
bond portfolio’s exposure to a given sector production in comparison to the IEA and JRC scenarios. The
dashed line shows the expected development of the corporate bond market over the next five years based
on current investment plans. The interactive report also displays the alignment of emission intensities by
sector compared to the IEA’s B2DS scenario. The chart uses the current emissions intensity of companies
within the portfolio as a starting point and shows how this expected to develop over the next five years
based on the plans of the company and what would be expected under the scenario.

_—
NPS 78.2m=

—3DS

5

— Portfolia

=— Portfolio
— B2DS Scenario

~~~~~ Benchmark

Oil & Gas
tons of COZ per GJ

\

Gas production in GJ/a

2020 021 2z 2z 2024 2025

160M -7 T T T 1
2020 2021 2022 2023 2024

Use Cases.

- Inputinto target-setting approaches;

- Strategic insight into portfolio positioning relative to market, peers, and scenarios;

- Inputinto different climate actions (engagement, etc.);

- Indicator for climate goal alignment of financial flows from a policy perspective (implementation of
Art. 2.1.c Paris Agreement);

- Reporting to external stakeholders.
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Technical Deep Dive: ALLOCATING ‘RESPONSIBILITY’ FOR ACHIEVING (MACRO) CLIMATE GOALS
TO COMPANIES / ASSETS (MICRO ACTORS)

There are 4 approaches that could be
considered with regard to allocating the
Each ‘company’ / ‘asset’ gets allocated responsibility based on ‘economic efficiency’ (i.e. least cost) macro-level decarbonization requ irements
from the scenarios to individual
Each ‘company’ / ‘asset’ gets allocated responsibility based on ‘historic responsibility’ companies. Of these 4, the market share
approach is currently applied in PACTA.

Each ‘company’ / ‘asset’ gets allocated responsibility based on their ‘market share’

Each ‘company’ / ‘asset’ gets allocated responsibility based on ‘bottom-up’ allocation involving

a combination of factors (economic efficiency, adaptive capacity, political positioning)
capacity decarbonization requirements

Climate
scenarios
are proportionally distributed across

@ @ @) @ @ @ @ companies based on market share in the

@O0

Market share approach: This approach
uses a simple ‘market share’ allocation rule
where all sector-level production and

technology or sector. The market share for

I I I ] T ] I low-carbon technologies is considered to

‘Q S a a R &\) ‘Q be the sum of their market share across

¥ v ¥v v ¥ v T ¥ T ¥ wTw these low-carbon technologies, whereas

for high-carbon technologies it is their

market share for the specific technology or fuel. This different application is a result of the fact that

taking the share in the sector for high-carbon technologies might lead companies to be required to retire
assets they don’t have, whereas taking the market share in the technology for low-carbon technologies may
lead companies to not have to build out low-carbon technologies if their current market share is zero and
thus inflates the responsibility of existing ‘leaders’. For example, a power company that only has coal-power
capacity, should still be expected to increase renewable power capacity. Whereas a power company with
only renewable power capacity cannot be expected to retire a coal plant. This approach is currently used
in the PACTA model.

Economic efficiency / least cost approach (under development): This approach uses sector-level output
variables, such as demand and price, as a constraint interacting with the production costs of individual
companies, arguing that the ‘marginal’ product is produced at the lowest cost. The cost approach uses the
cost structure of a company’s existing, planned, and potential capital stock to estimate which assets meet
a sector-wide output constraint under the assumption that low-cost assets will be deployed first. This logic
has been applied by the Carbon Tracker Initiative for oil, gas, and coal production and capital expenditure
(CTI 2014; 2016).

Historic responsibility (not applied): This approach allocates the responsibility based on ‘historic
contributions’. It represents a framework in particular in the context of climate litigation analysis in terms
of liabilities for climate damages but isn’t considered currently in the context of alignment analysis. The
logic will be applied in the litigation stress-test scenarios currently under development.

Bottom-up approach (not applied). The bottom-up approach essentially mirrors the concept of equity and
credit research analysts and considers a combination of economic and political factors, as well as adaptive
capacity and corporate agility. This approach was applied by the CO-Firm in the context of the 2° Investing
Initiative led ET Risk project, but is not part of the PACTA model, given the complexity to apply it at scale.
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1.5. Future technology mix

Research Question. What is the portfolio’s technology mix in climate-relevant sectors expected to look
like in five years based on production plans of the companies in the portfolio, and how does it compare to
peers, the market, and a technology mix aligned with the Paris Agreement?

Metric and Methodology. This metric illustrates the portfolio’s expected technology mix in the power,
automotive, oil and gas, and coal mining sectors in five years. It is calculated by taking the portfolio’s
current exposure to each technology and then applying the trajectory of the exposure over time based on
revealed investment and production plans, calculated in the previous step. That is, it represents the next
5-years production values shown in the 5-year trend charts. The metric is compared to peers, the market,
and a technology mix aligned with Paris Agreement goals (e.g.: Sustainable Development Scenario by IEA).

Limitations. The portfolio’s expected trajectory is based on currently known production and capital
expenditure from companies and is subject to change. In fact, given the 5-year time horizon, it is likely that
plans will change, which presents an opportunity to engage with companies on their investment plans.
Similarly, participating financial institutions may alter their portfolio’s composition over time (which indeed,
may be one of the outcomes of the test itself). Further, for simplicity’s sake, it aggregates certain
technologies and may not capture non-mature technologies.

Sample Visual. These charts show the portfolio’s expected exposure to technologies in the power,
automotive, and fossil fuels sectors in five years. The portfolio’s future technology mix is compared to peers
from the test, a scenario-aligned portfolio, as well as the scenario-aligned market.

Power

Portfolio Renewables
Benchmark Hydropower
‘g} Nuclear Power
o
Aligned Portfolio & .
Gas Power
Aligned Benchmark . Oil Power
. Coal Power
Portfolio
Automotive
Benchmark B Lov: Electric
2
s I HDV: Electric
Aligned Portfolio £
Iz HDV: Fuel Cell

Aligned Benchmark LDV: Hybrid
HDV: Hybrid
Portfolio LDV: ICE
Benchmark , HDV: ICE
°
P
= Fossil Fuels
Aligned Portfolio o
£ B o
Aligned Benchmark Gas
0% . Coal

Use Cases.

- Management of concentration risks and portfolio diversification considerations;
- Input into target-setting frameworks and climate action strategies;
- Reporting to external stakeholders (given that it is more intuitive to understand).
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1.6. Companyevel results

Research Questions. Which companies are driving the portfolio’s alignment with climate scenarios? Which
companies are the leaders and laggards with regards to shifting towards low carbon alternatives?

Metric and Methodology. This metric is an extension of the conventional technology mix brought to the
invested company levels for automotive and power sectors. Within the exposure to the automotive and
power sectors it identifies the top invested companies (directly and indirectly through funds) and verifies
the share of the portfolio that is currently exposed to these companies operating assets and it is calculated
by taking the weight of the portfolio that is exposed to companies.

In this metric, invested companies’ technology mix are compared to alignment results. Within the
automotive and power sector, low-carbon technologies compete with high-carbon technologies in the
current market, which allows to assess how companies are split.

Limitations. Currently only available for Power and Automotive companies. Work is ongoing to include
additional company-level results for other sectors and will be included in the course of 2021. Moreover,
the production-plans are self-reported and may not be updated on a timely manner in data providers
databases.

Sample Visuals. The first chart (left) combines current technology mix (x-axis) and alignment information
(y-axis) for all invested companies in the chosen sector. Dots positioned further to the right represent
companies that have a larger share of low carbon technologies. Dots positioned further up indicate that
companies have more ambitious build-out plans in low carbon technologies. The size of the dots represents
the weight of the company in the portfolio. The second visualization (right) shows the breakdown of each
company’s production capacity in each sector by technology. This is compared to the portfolio, benchmarks
and this portfolio if it were to be aligned with the selected scenario. Companies that have higher exposure
to a technology than the portfolio drive the exposure of the portfolio to this technology up.

Current low-carbon share and future scenario compatibility
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Use Cases.
- Develop climate strategies such as engagement, best-in class investment, exclusion or use
exercising voting rights, among others;
- Provide clarity to management and other stakeholders to what extent the portfolio is exposed to
‘transition risk’ and ‘climate compatibility’ issues;
- Reporting to external stakeholders.
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2.1. Overview of the metrics for stress testing

The second part of the analysis is a stress test, which quantifies the potential financial losses to an
investment portfolio under different economic transition scenarios.

Research Question. How will the value of the listed equity and credit (bonds / loans) portfolio
n change under different climate transition scenarios?

Metric. A discounted cash-flow model is used to estimate the development of the asset-prices
under a business-as-usual scenario and a shock-scenario, that involved a late-and-sudden
transition from the business-as-usual-scenario to an aligned market in 2050. Based on the
difference potential losses or gains are estimated. The methodology can only be applied within
the PACTA sectors.

2.2. Overview of the metrics for stress testing

2.2.1. Coverage
Asset Classes. The stress testing framework covers listed equity, corporate bonds, and corporate loans.

Sectors. The transition risk assesments covers the PACTA sectors, which represent the key climate-relevant
sectors covered in Section 1
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2.2.2. Data Inputs

Portfolio Data. To run the stress test, participants provide the same input file as for the climate scenario
analysis.

Financial Data. Financial data from Bloomberg is used to assign securities to sectors and to link them to
parent and subsidiary companies, as well as for sector classification analysis. This data is supplied by 2°
Investing Initiative.

Asset-Level Data. The model sources, where possible, forward-looking asset-level data for key technologies
in climate-relevant sectors from independent industry data providers. It thus bypasses backward-looking,
corporate-level reporting. Asset-level data is sourced from the data providers listed in the following table. It
is supplied by 2° Investing Initiative and generally updated on a quarterly basis. In addition to asset-level data,
the model also relies on sectoral classification codes for those business activities for which it does not source

asset-level data.

Data provider | Sectors - Key data points
GlobalData Power, oil & gas, 1 Power plant data, including installed capacity, technology,
coal mining status (i.e., announced, active, decommissioned, etc.).

1 Oil and gas field data, including annual production volume.
1 Coal mine data, including annual production mass.

WardsAuto Automotive Production forecasts for light duty vehicles.

FlightGlobal Aviation Passenger, cargo, and combined aircraft data, including number of seats
or tons transported, aircraft model, etc.

PlantFacts Steel Steel plant data, including production and CO, emissions.

Cemnet Cement Cement plant data, including production and CO; emissions.

Scenario Data. The underlying principle of the stress testing exercise is to apply different economic
transition scenarios to an investment portfolio in order to quantify potential financial losses. This analysis is
based on three transition scenarios detailed in the table below.

Description/Assumptions

Carbon Balance | For listed equity and corporate bonds, the estimated losses for a late and sudden
Approach scenario are calculated based on the carbon balance approach, as suggested by 2DII.
The losses are calculated based on a discounted cash flow modelled after assessing the
change of market share, due to shock that forces the market to transition for a business-
as-usual pathway to an aligned-market in which the mis-alignment (and the respective
carbon emission overshot) needs to be balanced until 2100, to still meet the climate
goals.

IPR For listed equity, the potential losses based on the IPR FPS stress test are calculated.
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2.3. Stress Test

Research Question. How will the value of your equity and credit (bonds, loans) portfolio change under
different climate transition scenarios?

Metric and Methodology. The equity value shocks quantify potential changes in the value of the listed
equity portfolio for each sector under different economic transition scenarios. The shocks are derived
from existing climate stress-test scenarios co-developed by 2° Investing Initiative', including the Bank of
England climate insurance stress-test? and the EIOPA climate sensitivity analysis, as well as stress-tests
developed by third parties.

Limitations. The application will only be able to apply sub-sectoral, granular shocks for those sectors for
which asset-level data is available

Sample Visual. The figure highlights the potential output of this analysis, showing losses for bond and
equity portfolios, as well as potential ‘positive’ financial shocks related to low-carbon technologies (e.g.
renewables). The results can be expressed in monetary units or % of portfolio losses and can be
calibrated based on adjusting input assumptions, notably that of the ‘start date’ of the shock. In this
particular visual for example, the start date is set to 2025.

Value change of -9.60%

Value change

Million USD

. AUM Climate Relevant - Analyzed
2 AUM Climate Relevant - Not Analyzed

1 AUM Other

2020 After Transition

Reference point

Use Cases.

- Climate-related reporting under the TCFD recommendations.

- Analysis of resilience of capital & liquidity under extreme climate outcomes.

- Basis of dialogue between financial institutions and financial supervisors, both at national level,
and in context of the work of the Network for Greening the Financial System (NGFS)

" https://2degrees-investing.org/wp-content/uploads/2019/02/Stress-test-report V2.pdf
2 https://www.bankofengland.co.uk/prudential-regulation/letter/2019/insurance-stress-test-2019
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Impact Analysis

3.1. Overview of metrics fampact analysis

The third part of the analysis is an impact analysis, which highlights climate actions taken by financial
institutions to support emissions reductions in the real economy. It provides answers to a single question,
corresponding to a metric included in the results of the analysis:

Research Question. What are the climate actions taken by financial institutions to support GHG
n emissions reduction in the real economy?

Metric. The qualitative analysis will involve providing results of survey data collected together
with the portfolio data.
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3.2. Climate action survey

Research Question. What are the climate actions taken by financial institutions to support GHG
emissions reduction in and foster a climate-aligned transition of the real economy?

Metric and Methodology. The qualitative analysis will involve providing results of survey data collected
together with the portfolio data. The following provides an example of the questionnaire provided for the
application in previous PACTA COP projects. The questionnaire will be analyzed and reviewed, and the
results will be presented together with the quantitative results. Over time, these two analytical components
will be combined in the online test to show the potential impact of the actions on the targeted companies
quantitatively.

The following is a sample draft questionnaire that highlights the type of questions considered in the
qualitative analysis.

The set of questions in this section relates to sustainable finance strategies and climate-related
targets in your organization. You can also mention membership of your organization in national and
international sustainable finance and climate-related initiatives.

9. Do you apply a sustainable finance strategy in investment decision-making? Please flag the strategies

applied
‘—| Negative screening :l Company engagement/active shareholder
_—I Best-in-class approach _—I Impact investing
_—I ESG integration _—I Microfinance

‘—| Thematic/themed investment

_—I Other (please specify)

10. Do you apply the recommendations of the Taskforce on Climate-Related Financial Disclosures (TCFD)?

Yes
Partially
No

I don't know

11. Can you please describe how you apply TCFD recommendations?

12. Are you a member of one of the following organizations or initiatives?

:| UN PRI (UN Principles for Responsible Investment) :l Katowice Banks

‘—| UN PSI (UN Principles for Sustainable Insurance) ‘—l AOA (Net-Zero Asset Owner Alliance)

j UN PRB (UN Principles for Responsible Banking) :l PCAF (Partnership for Carbon Accounting Financials)
j CA100+ (Initiative Climate Action 100+) ;l TFND (Taskforce on Nature-Related Financial Disclosure)

;| SBTi (Science Based Targets Initative)

_—I Other (please specify)
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Limitations. At this stage, the qualitative analysis cannot be directly matched to the quantitative analysis.
Without historical data, impact of different actions cannot be analyzed in more detail. Even where historical
data exists, the project will limit to identifying trends & changes at macro level.

Sample Visual. The following provides a sample visual of a survey of participants as to the climate
actions they have taken and compare to its peers.

Other

Commodities
Infrastructure

Private Equity
International Real Estate
Swiss Real Estate
Corporate Loans

Other Bonds

Corporate Bonds

- Listed Equity

Engagement

Voting

Coal Exclusion Criteria
Qil Exclusion Criteria
Gas Exclusion Criteria
Best-in class

Impact Investing

Sustainability in Loan contracts

Use Cases.
- Complement quantitative analysis to create transparency on climate actions and the actions
impact in the real economy on mitigation;
- Over time, monitor the efficacy of climate actions.
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3.3.What actions can | take?

For financial institutions interested in actively contributing to climate change mitigation as a next step to the
PACTA alignment analysis, we developed a “Climate Action Guide” available here:
https://www.transitionmonitor.com/climate-action-guide/. The Climate Action Guide is an interactive guide
summarizing currently available knowledge regarding actions that financial institutions can deploy to
contribute to emission reductions in the real world. It allows Fls to explore all actions applicable to their FI
type and asset of interest and maps each action to “levels of evidence”, reflecting the current proofs of
effectiveness associated to the action in the academic literature. A variety of additional information is also
provided for each action, such as relevant initiatives or articles, name of professionals that can help in action
implementation, etc.

p
E Select the targeted universe of Imptications
g % Com pa nies Implications On Portfolio Positions:
w v

1693 companies in your portfolio makch the
selection representing 98.23% of your portfolio

Define the universe of companies that you want to target with
and 100,00% of companies in PACTA sectors .

your climate action by selecting a company list, sector or region.

. . . R . Implication On Targeted Companies:
Climate-actions should Focus on companies with a (high)

Scenario alignment gap: How much needs to change

potential to reduce emissions and at the same time companies n companies" plans to align with the Paris Agreement
that can be influence. The selection of company-lists, sector or (using the PACTA analysis)?
regional Filters helps to identify suited companies. Technology
FRenewabLes v
The companies that match the selection criteria are shown in the list below.
The implication on the portfolio and the required changes to align with the Companies already plan to increase the production,
Paris Agreement of the target universe are shown in the implication margin on but not enough to meet the scenaric ambition. The

remaining gap to become scenario aligned is

the right. Information about the company lists and the underlying criteria are
47.71% of the required additions.

shown in the educational content on the left.
The targeted companies plan to add 64622.56 MW
by 2025.

Company List
{ All companies v

The scenario requires the targeted companies to
( Sector Region add 123584.23 MW by 2025.
v [

Allsectors Global v
Climate Action & Evidence:

In the coming months, further tools will be added to the platform to guide financial institutions in designing
impact-oriented climate strategies, set impact targets, and monitor the effectiveness of these strategies. The
Climate Action Guide represents the first brick of this suite of tools, aiming to help familiarize market actors
to impact notions.

You can learn more about our Impact-related work at this link: https://2degrees-
investing.org/resource/impact-measurement-target-setting/
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Getting started

4.1. Planning the participation

PACTA COP is a unique opportunity for financial institutions to get acquainted with alignment and
transition risks considerations for their portfolios. It is also a chance to open dialogue with government and
experts over sustainable finance reporting and exchange of ideas. Before preparing your institutions for taking
part on the exercise, here are the first steps you need to know.

asset managers, insurance companies and pension funds). However, to participate you need to
receive an invitation letter from the hosting institution (government or trading association). On the
invitation letter you will find information for a first introductory workshop and initiative code. If you
are aware of a PACTA COP initiative taking place in your country and did not receive the invitation
letter, you may e-mail us or inquire your respective association about it.

n Invitation letter. PACTA Coordinated Projects are open to all types of financial institutions (banks,

institutions will be in the invitation letter. In this workshop you will have the chance to understand
the project, meet the 2° Investing Initiative team responsible for running the exercise, get
acquainted with the PACTA methodology and technical aspects of the project, and space to ask
your questions. Participation in this workshop is free of charge, voluntary and it does not oblige
your institution to take part into the test. It is an introduction phase for all the stakeholders to
understand the projects and its next steps. Before the workshop you are highly encouraged to visit
the PACTA COP webpage and the PACTA Knowledge Hub.

. Introductory workshop. The information date for the first workshop with potential participating

. Expressing interest. After the workshop, 2° Investing Initiative will send you a form asking if you
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