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Introduction

Let us skip the pleasantries. This is not a document

in which we will seek to justify action on climate - the
evidence is clear, the need unguestionable. Nor is this
intended as a marketing document, indicating how
seriously we all take the issue — we have all read enough
of that kind of self-serving material. Rather, this White
Paper seeks to do something that we haven’t seen

done elsewhere: to give a comprehensive and realistic
overview of how the climate crisis has impacted financial
markets, how the markets have responded, and the role
that we believe the financial services industry has to

play in the move to a carbon-neutral future. Throughout
this document, we will prioritise facts and data over
conjecture and opinion, seeking to do several very
difficult things: to look with some degree of perspective at
the present moment; to steer past the fluff and bluster to
establish an unalloyed picture of what has been achieved
and what is yet to be achieved; and to forecast both
future developments and potential challenges for the
industry as we move towards 2050 (and beyond).

We begin the paper with a comprehensive survey of the
world of climate science. To understand the challenges
and opportunities ahead, it’'s necessary to grasp the
terminology and methodology that climate scientists
use to model potential temperature rise scenarios. In
the opening chapters we will provide an in-depth guide
to climate modelling and the various paths to net zero
that are currently envisaged. We will outline the terms
of the Paris Agreement, look at which countries have
made which pledges regarding carbon reduction and
how these are factored into the broader climate models.
We will look in particular at the recently-released IPCC
6th Assessment Report (AR6) and its implications for the
manner in which global heating is addressed.

The second section offers the reader an alternative slant
on climate investment. Here we consider how climate will
impact corporations and how investors might position
their portfolios for a warming planet.’ We look at how
physical costs, transition costs and stranded assets will
impact company balance sheets and P&Ls. We take the
reader through an example of an energy firm seeking

to realign its business model with carbon neutrality and
suggest ways in which investors can pick between the
winners and losers in this great generational transition.
Even if the world hits its 2050 goals, there will still be

some measure of global heating in the coming years
and this will have significant implications for companies
and markets. Less Developed Economies will suffer
more, while there will be opportunities for those in more
temperate and polar zones. Climate change will re-draw
the global economic map and investors need to prepare
their portfolios for this shift.

The final section of the paper focuses on the rapidly-
expanding world of climate-focused investment. Here we
chart the rise of sustainable investment, ESG and green
bonds. We seek to provide investors with a model for
thinking about investing with a climate-focused mandate
— given the varying metrics by which firm performance
can be judged as far as sustainability goes and the wide
dispersion between climate ratings from different data
providers, how does one establish with any certainty
whether an investment is genuinely climate-positive? Is
ESG an accurate and useful proxy for climate investment?
Where are the disjunctures between the ‘E’ in ESG and
Climate Positive investing. We will look at European SFDR
directives and how these are applied to funds. We then
turn to the question of stewardship, attempting to outline
a model for best practice when it comes to shareholder
voting and engaging with company management on
climate. We end this section with an attempt to outline
our best estimates of the evolution of climate-focused
investment across a variety of different asset classes.

This is a document that is about time and change, about
how humans negotiate horizons and how, in extremis,
scientific ingenuity and political will have been harnessed
to address a crisis of unimaginable seriousness. It is
perhaps too soon to say that we as a financial services
industry can be proud of our contribution to the climate
fight, but significant steps have been taken already and it
feels like there is strong investor will to follow through on
the promises made so far. We hope that you enjoy this,
the third of our Client White Papers, and look forward

to discussing it with you now and in a cleaner, greener
future.

1. This topic has been addressed in compressed form in Desmyter, S. ‘Winners and Losers in a Warming World’: https://www.forbes.com/sites/stevendesmyter/2021/09/10/
winners-and-losers-in-a-warming-world/?sh=2b264ae854b4&utm_source=linkedin&utm_medium=social-amplify&utm_term=&utm_content=&utm_campaign=
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Part 1
The Science of Climate
Change

What are climate models and how are
they used to measure anthropogenic
climate change?

What are Greenhouse Gases (GHGs) and
how do they cause global heating?

How do scientists construct climate
scenarios and how do they help us
to ascertain the likely path of global
temperatures?

What is the Paris Agreement and what
will it mean for businesses?
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Chapter

1

What is the
Earth System?

The term ‘Earth system’ refers
to Earth’s interacting physical,
chemical, and biological
processes.

The system consists of the
land, oceans, atmosphere and
poles. It includes the planet’s
natural cycles — the carbon,
water, nitrogen, phosphorus,
sulphur and other cycles —
and deep Earth processes.

Life too is an integral part of
the Earth system. Life — human
and other - affects the carbon,
nitrogen, water, oxygen

and many other cycles and
processes.

The Earth system includes
human society - our social and
economic systems are now
embedded within the Earth
system. In many cases, human
systems are now the main
drivers of change in the Earth
system.

Climate Models

Key points
B What is the difference between climate and weather?

B What is the Earth System and how do Climate Systems interact
with it?

1.1 Introduction

The accuracy and sophistication of climate modelling is much like any other kind
of modelling - it relies on credible and dependable data and it needs powerful
computers to run multiple scenarios in order to establish the likeliest future paths
for our climate. One of the things that has helped overcome climate change
scepticism in recent years is the increasing reliability of climate models, not only
in their ability to forecast the dire ramifications if action isn’t taken on carbon and
other emissions, but also in the way they are able to show with great clarity the
role that humans have played in global heating. In this chapter we will look at how
climate models are constructed, how they are then used by climate scientists to
establish potential scenarios for future temperature rises and what mitigating impact
efforts to reduce emissions are likely to have.

Let us begin with the basics. A direct line can be drawn from weather forecasts

to climate models. Weather forecasters use data and weather models to

establish likely atmospheric conditions. The forecast takes into account humidity,
temperature, air pressure, wind speed and direction, as well as cloud cover and
other natural and man-made elements that could impact the hour-by-hour weather.
These forecasts look out over a period of 10 days to two weeks and ascertain with
both reasonable certainty and geographic specificity the likely pattern of weather in
any one location. These individual localised forecasts are then combined to give a
picture of the likely weather in a region and country.

Climate models essentially employ a similar process to weather models, although
whereas weather looks for short-term patterns with a high degree of granularity,
climate models analyse broader data over much longer time periods to establish
average conditions over decades and centuries. Climate models also include
processes that may not influence short term fluctuations in weather but are
contributing to longer term climate change. These include ocean currents and
melting glaciers, as well as the impact of human activity. Climate models take many
thousands, even hundreds of thousands, of data points and run them through
sophisticated iterations to simulate the impact on complex earth systems.
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1.2 The Science of Global Heating

[ ] What is Global Heating and how do Greenhouse Gasses (GHGs) cause it?
[ ] What are the major GHGs?

] What are radiative forcings and how do they play into the construction of
climate models?

Global heating is the long-term heating of Earth’s climate system observed since
the pre-industrial period (before 1850) due to human activity, primarily the burning
of fossil fuels, which increases heat-trapping greenhouse gas levels in Earth’s
atmosphere. Global heating (or warming) is frequently used interchangeably with
the term climate change, though the latter refers to both human- and naturally
produced warming and the impact it has on our planet. It is most commonly
measured as the average increase in Earth’s global surface temperature.

The Greenhouse Effect

In the last century, human activities such as burning fossil fuel and deforestation
have caused a jump in the concentration of greenhouse gases in the atmosphere.
The result: extra trapped heat and higher global temperature.

Greenhouse Effect
with normal greenhouse gases

Greenhouse Effect
\ [ with increased greenhouse gases

Some heat continues into space while the rest, trapped
by greenhouse gases, help maintain the planet’s
relatively comfortable temperatures. Less gas = less
heat trapped in the atmosphere.

Increased greenhouse gases means less heat
escapes. Between preindustrial times and now, the
earth’s average temperature has risen 1.8 OF (1.0 OC)

Source: nrdc.org

Earth’s greenhouse gases trap heat in the atmosphere and consequently increase
global temperatures. The main greenhouse gases emitted by human activity are
carbon dioxide (CO2), methane (CH4), and nitrous oxide (N20). Annual emissions
of these three substances have respectively risen, as measured in billions of

tons, from 14.8, 5.3, and 2.2 in 1970 to 36.1, 8.0, and 3.2 by 2014. CO2 is the
least potent but nonetheless the most important greenhouse gas. It is released in
massive and rising volume from the burning of fossil fuels (petrol, natural gas, coal)
and land use (deforestation, slash-and-burn agriculture). More potent, but released
in overall volume that is less impactful, is CH4, which is a by-product of livestock
digestion, fossil fuel extraction, and the decay of agricultural waste. This is followed
by N20, which is released by industrial activity and industrial agriculture. Methane
is more potent immediately after it is released, but it decays faster (over one or two
decades) than carbon dioxide (which takes around a century).



There are other harmful gases that contribute to global heating, including
Fluorinated gases (F-gases) including hydrofluorocarbons, perfluorocarbons,
sulphur hexafluoride and nitrogen trifluoride. These are powerful synthetic
greenhouse gases that are emitted from a variety of industrial processes.

Greenhouse gases have different chemical properties and are removed from the
atmosphere, over time, by different processes. Carbon dioxide, for example, is
absorbed by so-called carbon sinks such as plants, soil, and the ocean. Fluorinated
gases are destroyed only by sunlight in the far upper atmosphere.

How much any one greenhouse gas influences global warming depends on three
key factors. The first is how much of it exists in the atmosphere. Concentrations are
measured in parts per million (ppm), parts per billion (ppb), or parts per trillion (ppt);
1 ppm for a given gas means, for example, that there is one molecule of that gas in
every 1 million molecules of air. The second is its lifetime—how long it remains in
the atmosphere. The third is how effective it is at trapping heat. This is referred to
as its global warming potential, or GWP, and is a measure of the total energy that a
gas absorbs over a given period of time (usually 100 years) relative to the emissions
of 1 tonne of carbon dioxide.

To establish patterns of climate change, scientists look at what is known as
radiative forcing. There are natural forcings — changes in the sun’s energy output,
the Earth’s orbital cycle, volcanic eruptions — and, increasingly, there are human-
caused or anthropogenic forcings — the release of gasses that increase the
amount of energy within the Earth system. Each greenhouse gas has its own
radiative forcing and the combination of these forcings is largely responsible for
global heating. Since the Industrial Revolution, radiative forcing has increased
dramatically, a reflection of the impact of anthropogenic activity.

Radiative Forcings

Year Radiative Forcing (RF) Relative to 1750 (W m?)
1750 0.00
1950 0.57
1980 1.25
2011 2.29

Source: NOAA Climate.gov
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The table below shows the impact of different forcings on overall climate and the

level of confidence with which each of these impacts can be stated.

Radiative Forcing by Emissions and Drivers
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1.3 Building Climate Models

] How to understand the findings of climate models.

] Why do climate models take so long to run?

[ The grid-based design of climate models.

| Different types of climate model.

It should be pointed out here that climate models are not a precise science; they
do not show facts but rather indicate potential directions for climate. The further
into the future they look, the less certain they are. This uncertainty sits behind many

of the misapprehensions and issues surrounding climate models. If we understand

them properly it is as indicators of change and potential paths of travel, which,

in combination with other forecasting models and research, will give a range of

possible outcomes for global temperatures and other climatological changes.



When building models climate scientists draw on a number of objective physical
principles that underpin the Earth system regarding the transfer of energy and
matter. These include Newton’s First Law of Thermodynamics, which says that
energy cannot be created or destroyed, but only changed from one form to another;
the Stefan-Boltzmann Law, which shows that the natural greenhouse effect
maintains global temperatures 33C higher than they would otherwise be; and the
Navier-Stokes equations of fluid motion, which characterise the speed, pressure,
temperature and density of gases in the atmosphere and the water in the ocean.

These physical equations are converted into code in computer models, generally
written in the somewhat archaic programming code Fortran. A single climate model
can fill 18,000 pages of printed text. There are more than 40 global climate models
currently in operation and they work by separating the Earth’s surface into a 2- or
3-dimensional grid of cells, usually between 600km and 100km in longitude and
latitude (although, due to the curvature of the Earth, these will be smaller at the
poles and larger at the equator). These grids are layered both horizontally and
vertically across the surface of the Earth, down to the depths of the oceans and
into the atmosphere.

Climate Model Grid

Horizontal Grid
(Latitude-Longitude)

Vertical Grid
(Height or Pressure)

Physical Process in a model
Solar Terrestriall
Radiation radiation

Atmosphere

"

1 '
Advection g

Momentum Heat Water — Seaice)

Continent

Advection

Source: Columbia.edu

The model then calculates the state of the climate in each cell, establishing
disparate elements such as pressure, temperature, humidity and wind speed. For
processes that happen on scales that are too small to be captured by the grids
(such as convection) the model uses ‘parameterisations’ to fill in these gaps.?
These are essentially approximations that simplify each process and allow them to
be included in the model. More recently, scientists have experimented with using
different shapes for these grids, including cubed spheres and icosahedral grids. As
a general rule, increasing the spatial resolution of a model by a factor of two will
require around ten times the computing power to run the model in the same amount
of time.

2. For a fuller account of parameterisation see: McFarlane, N. (2011), Parameterizations: representing key processes in climate models without resolving them. WIREs Clim
Change, 2: 482-497. https://doi.org/10.1002/wcc.122
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Every model is a series of compromises between accuracy and the amount of
computer power/time required to run the model. The size of each individual grid

is only one element that can be altered to provide a more accurate/swifter result.
Once the grids have been laid out, the next stage is to calibrate the frequency with
which the model calculates the state of the climate system - this is known as the
‘time step’ process. Depending on the aims of the climate model, each time step
can be set at minutes, hours, days or even years. Smaller time steps give more
accurate results, but at the expense of requiring greater computer power.

Once climate models are constructed, they are hindcasted, running the model
backwards against recorded data to test for accuracy. Scientists are then able to
adjust the models based on how closely they mirror observed data. Once a model
performs well in hindcasting, its results are assumed to be valid, and it is then used

to create simulations of future climate scenarios.®

1.4 Climate Scenarios

] How do scientists and policymakers use climate models to inform climate
scenarios?

] How should we seek to understand climate scenarios and pathways?

] How do climate scenarios drive carbon budgets?

Forecasting climate is a science, but it’s also an art. Any climate model is only

as good as the scenarios it works with — these scenarios can be thought of as
narratives around the future path of human development. This means that scientists
need to estimate the growth of populations, the way land is used, the evolution

of economies and, crucially, the extent to which technology will help humans to
mitigate the impact of detrimental gas release.

In 2000, the Intergovernmental Panel on Climate Change (IPCC) issued its Special
Report on Emissions Scenarios (SRES), constructing four scenario families to
describe a range of possible future conditions. Referred to by letter-number
combinations such as A1, A2, B1, and B2, each scenario was based on a complex
relationship between the socioeconomic forces driving greenhouse gas and
aerosol* emissions and the levels to which those emissions would climb during the
218t century. Climate scientists used this data to produce estimates of how much
CO2 the world can continue to emit and still keep global average temperature rise
to no more than 1.5°C, 2°C or 3°C above pre-industrial levels. These are known as
carbon budgets.

For each temperature limit the IPCC produced three specific budgets, each
corresponding to a different probability of staying below that limit: 66%, 50% and
33%. The chart below, from Carbon Brief, shows how many years are left of current
emissions before we breach the 66% budget of a 1.5°C rise, according to a variety
of different models.

3. For an exploration of overfitting in the backtesting of climate models and how to correct for it, see: Joris P.C. Eekhout, Agustin Millares Valenzuela, Alberto Martinez
Salvador, Rafael Garcia Lorenzo, Pedro Pérez Cutillas, Carmelo Conesa Garcia, Joris Vente, A process based soil erosion model ensemble to assess model uncertainty in
climate change impact assessments, Land Degradation & Development, 10.1002/1dr.3920, 32, 7, (2409-2422), (2021) 4. Defined as a suspension system of solid or liquid
particles in a gas. Principal anthropogenic aerosol emissions are particulate air pollutants and smoke.
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Remaining Carbon Budget

Remaining carbon budget for a 66% chance of less than 1.5°C warming

GtCO2
-400 -200 0 200 400 600 800
Millar et al ‘17 ® 625
Goodwin et al ‘18 @ 693
Richardson et al ‘18 HadCRUT ® 779
Richardson et al ‘18 Berkeley @ 467
Schurer et al ‘18 325 506
Tokarska and Gillett ‘18 ® 395
IPCC AR5 ESMs 118
Lowe and Bernie ‘18 -192 243
IPCC AR5 IAMs -192 o8
Rogelj et al ‘18 IAMs -182 393
Rogelj et al Millar adj. 875
Peters ‘18 IAM exceedance 318 _ 518
-10 -5 0 5 10 15 20

Year of current emissions

Earth system Models I Combained Observations and ESMs Il Integrated Assessment Models

Source: Carbon Brief

In a 2017 paper in the journal Nature Geoscience entitled ‘Emission budgets and
pathways consistent with limiting warming to 1.5°C’, the University of Exeter’s
Richard Millar and a group of fellow academics attempted to establish as definitively
as possible the remaining global carbon budget that would keep temperatures
below the 1.5°C level. The findings of the study were highly controversial, in that
they suggested a much greater budget than had previously been considered,

with around 15 years of current usage left (this was 5x higher than previous IPCC
estimates). While many took issue with Millar’s findings at the time, subsequent
studies have largely supported the view that we may have more carbon budget than
has been suggested by IPCC models. However, even taking into account Millar’s
more optimistic estimates, there is still a vanishingly small window in which we have
an opportunity to limit the damage of climate change.

There were subsequent updates to the IPCC SRES, each being named an
Assessment Report and concentrating on a different subset of the factors driving
climate change. The most recent of these, ARG, was released in 2021. Alongside
ARB, we also saw the latest iteration of the Coupled Model Intercomparison
Project (CMIP), a multinational effort to improve the accuracy of climate models by
comparing outputs from multiple different models.
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Different Types of Climate Model

Most climate models can be separated into four distinct types: energy balance
models, intermediate complexity models, and general circulation models.

Energy balance models are the simplest and oldest form of climate model.
They forecast climate changes using Earth’s energy budget. Forecasters look

at elements including surface temperatures from solar energy, the albedo effect
(reflectivity), and natural cooling as the Earth emits heat back out into space.
Essentially, scientists calculate the difference between the amount of energy coming
into the atmosphere and the amount going out. This establishes changes in heat
storage. These models are essentially one-dimensional (or even zero-dimensional,
meaning that they treat the Earth as a homogenous whole).

Radiative Convective Models simulate the transfer of energy through the
height of the atmosphere - for example, by convection as warm air rises. Radiative
Convective Models can calculate the temperature and humidity of different layers of
the atmosphere.

Intermediate complexity models are similar to energy balance and
radiative convective models, but they include Earth’s geographical structures in
their calculations: land, oceans, and ice features. These geographical features allow
intermediate complexity models to simulate large-scale climate scenarios such as
glacial fluctuations, ocean current shifts, and atmospheric composition changes
over long timescales. Intermediate complexity models describe the climate with
less spatial and time-specific detail, so they are best used for large-scale and low-
frequency variations in the earth’s climate system.

General circulation models are the most complex and precise models for
understanding climate systems. These models essentially combine the two previous
models to take into account information regarding the atmospheric chemistry, land
type, carbon cycle, ocean circulation and glacial makeup of the isolated area. These
models tend to use smaller grids in order to give more accurate forecasts. Because of
this, and the greater complexity of the data processing required, general circulation
models can take several days to several weeks to run.



Chapter

2

ARG6

Key points

B Assessment Report 6 is the IPCC’s most recent update, indicating
how far the world still has to go to control global heating.

B The tone and substance of the report marked a significant change
from previous reports, being both more certain and more severe in
the degree to which humans are implicated in global heating and the
need to take urgent action to redress it.

B Shared Socioeconomic Pathways (SSPs) seek to give a narrative to
climate pathways, showing how we reach outcomes, both positive
and negative.

August 2021 saw the release of the IPCC’s Assessment Report 6, with significant
press and public attention generated around the key findings of the report. The
Secretary-General of the UN, Antonio Guterres, called the report a ‘code red for
humanity.” AR6 saw a distinct change in both tone and substance of the IPCC’s
communications. The headline was clear — there is no longer room for doubt about
humanity’s role in global heating and time is running out for meaningful action to
be taken. In the words of the report, ‘It is unequivocal that human influence has
warmed the atmosphere, ocean and land. Widespread and rapid changes in the
atmosphere, ocean, cryosphere and biosphere have occurred... Global surface
temperature will continue to increase until at least the mid-century under all
emissions scenarios considered. Global warming of 1.5°C and 2°C will be exceeded
during the 21st century unless deep reductions in CO2 and other greenhouse gas
emissions occur in the coming decades.’

Other key takeaways are:

] A greater understanding of the regional variability of climate change; granular
pictures of changes in temperature, precipitation and sea level rises in
different locations globally.

] Sea level rises have been established as likely averaging 0.5-3m by 2100,
although this may increase to between 3-7m.

| The report quantifies climate sensitivity as between 2.5 °C and 4 °C for each
doubling of carbon dioxide in the atmosphere.

[ ] Extreme weather events are very likely to increase globally and particularly in
specific regions such as the Sahel, India and South American monsoon areas.
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ARG adjusted scenario modelling to take into account both the greater visibility

of data and improvements in technology — both the modelling capabilities of
computers and the various technologies helping to drive the world towards a lower-
carbon future. Previously, the IPCC used two distinct forms of climate scenario,
Representative Carbon Pathways (RCPs) and Shared Socioeconomic Pathways
(SSPs). SSPs chart socioeconomic pathways whereas RCPs measure physical
forcing. In previous assessment reports there was a matrix of SSPs and RCPs. For
example, there could be an SSP2/RCP4.5 or SSP3/RCP6.0 world. In recognition of
the fact that it is impossible to separate socioeconomic activity from the forcings
associated with this activity, the IPCC has now retired RCPs and focuses solely on
SSPs.

SSPs give a best estimate and range of very likely outcomes for global heating in
three distinct time periods — 2021-2040, 2041-2060, 2060-2100. SSP 1-1.9 is the
pathway associated with maintaining temperatures below the crucial 1.5-degree
level.

Shared Socioeconomic Pathways Grid

Near term Medium Term Long Term

2021-2040 2041-2060 2081-2100
Scenario Best Very likely Best Very likely Best Very likely

estimate range estimate range estimate range
(°C) (°C) (°C) (°C) (°C) (°C)

SSP1-1.9 1.5 1.2t01.7 1.6 1.2t0 2.0 1.4 1.0to 1.8
SSP1-2.6 1.5 1.2t0 1.8 1.7 1.3t0 2.2 1.8 1.3t02.4
SSP2-4.5 1.5 1.2t0 1.8 2.0 1.6to02.5 2.7 2.1t0 3.5
SSP3-7.0 1.5 1.2t01.8 2.1 1.7t0 2.6 3.6 2.8t0 4.6
SSP5-8.5 1.6 1.3t01.9 2.4 1.9 to 3.0 4.4 3.3t05.7

Source: IPCC

SSPs seek to provide narratives that explain the potential path of carbon emissions
from a societal and economic standpoint, taking into account both concrete
elements such as population density and GDP per capita and more nuanced,
abstract ideas, like the extent to which countries are prepared to work together

to tackle climate change, whether technology is able to address global heating
and how much the move to a green economy is able to prompt a levelling-up of
less developed nations. SSPs also employ a more sophisticated and nuanced
understanding of the interplay of different emissions, with a greater focus placed
on the role of methane in global heating as well as the mitigating impact performed
by aerosol emissions®. This interplay of the two dominant environmental crises of
recent years — global heating and ozone destruction — is complex and nuanced, as
can be seen from the chart below.

5. Recognising the fact that without the counterbalancing cooling effect of aerosol emissions, temperature rises would have been more severe.
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The SSPs provide a more detailed and yet intuitive picture of the paths of global

heating associated not only with emissions but crucially with the geopolitical and

economic backdrops against which these emissions are released. The chart below

shows the emission pathways associated with these SSPs.
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Future Emission Pathways

a) Future annual emissions of CO, (left) and of a subset of key non-CO, drivers (rights), across five illustrative scenarios
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The IPCC is now working to pull together a Synthesis Report, which will represent
the final element of the ARG process and will be released in September 2022. This
Synthesis Report will bring together all the different aspects of AR6 and will seek to
provide further guidance on the action needed to address climate change. The first
section of the Synthesis Report, ‘Current Status and Trends’, covers the historical
and present period. The second section, ‘Long-term Climate and Development
Futures’, addresses projected futures up to 2100 and beyond. The final section is
‘Near-term Responses in a Changing Climate’, considers current international policy
timeframes, and the time interval between now and 2030-2040. The Synthesis
Report will be viewed in draft at the United Nations Climate Change Conference
(COP26) in Glasgow in October and November 2021. We should expect the release
of this report to garner significant coverage and further sharpen the pace and
intensity of action on climate change.

The next iteration of the IPCC’s process, AR7, will be released in 2028.
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3

The Paris Agreement

Key points

B The Paris Agreement was signed in December 2015 by 196
countries at COP21.

B |t is the most widely-accepted and binding global climate agreement
to date.

B |t has significant implications for the financial services industry.

Looking at the Shared Socioeconomic Pathways scenarios for climate change
modelling, one thing is immediately clear: addressing the challenges of climate
change requires globally coordinated action. It will not be enough for developed
nations to go it alone, or for there to be any consideration of markedly different
approaches to tackling the crisis. Paris provided a clear blueprint for coordinated
global action and yet it also highlighted the challenges facing the international
community when it comes to the unique issues presented by climate change. As
the SSPs make clear, it’s impossible to disentangle the specific goals of carbon
emission reduction from other socioeconomic challenges, such that any attempt
to address climate change must necessarily also take into consideration the global
imbalances of wealth and development that mean that different countries are at
different stages along the path to dramatically reduced carbon emissions and are
each more or less able to bear the cost of transitioning.

Serious efforts to limit global heating began with the Rio Earth Summit in 1992,
followed by the Kyoto Protocol of 1997. The latter issued legally-binding obligations
for developed nations to reduce their carbon emissions in the years 2008-2012.
The Doha Agreement covered the years 2012-2021. The US did not ratify the Kyoto
Protocol, while Canada renounced it in 2012. All 37 other ‘Annex 1’ countries that
ratified the Protocol met their obligations — essentially the EU and EEA, Australia,
New Zealand, Ukraine and Japan.
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International Climate Negotiations
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The Paris Agreement is the fruit of decades of work by governments and non-

governmental agencies to establish a roadmap towards a future in which global

heating is kept below levels which would be severely damaging to the planet as a

whole. It is a legally binding international treaty that was adopted at the COP 21
in Paris, on 12 December 2015 and entered into force on 4 November 2016. The
goal of the agreement is to limit global warming to ‘well below 2, preferably to 1.5

degrees Celsius,” compared to pre-industrial levels. In order to achieve this long-

term goal, countries have agreed to begin to move towards carbon neutrality as

swiftly as possible, with a general goal of achieving a climate-neutral world by 2050.

While the US briefly withdrew from the Agreement under the Trump Presidency, it

has now re-ratified, meaning that the vast majority of the globe now falls under the

aegis of the agreement (only Iran and Turkey remain outside the accord as far as

major polluters go).



3.1 The Mechanics of the Agreement

| Nationally Determined Contributions (NDCs) were submitted by countries in

2020, showing the path each intended to take to achieve compliance with

Paris Agreement goals.

] There remains some way to go for many countries in order to meet the

requirements of the Paris Agreement.

] There is an ‘ambition mechanism’ built into the NDCs, such that targets will

become more testing as time goes on.

The mechanism for achieving this goal is a series of increasingly aggressive 5-year

plans, each of which has been scrupulously designed using the best available

science with the aim of transforming the global economic and social landscape.

Countries were required to submit their Nationally Determined Contributions (NDCs)

in 2020, outlining how and when they will reduce greenhouse gas emissions in line

with Paris Agreement goals. The NDCs also outline the steps each country will take

to adapt to the challenges of a warmer world.

The Paris Agreement: Key Points

Temperatures 2100

Keep warming ‘well
below 2 degrees
Celsius’

Continue efforts to limit
the rise in temperatures
to 1.5 degrees Celsius

Burden sharing

#

Finance 2020-2050

Rich countries must
provide 100 billion
dollars from 2020, as
a ‘floor’

Amount to be updated
by 2025

Review mechanism 2025

Specialisation

Developed countries
must continue to

‘take the lead’ in the
reduction of greenhouse
gases

Developing nations are
encouraged to ‘enhance
their efforts’” and move
over time to cuts

Emissions goals 2050

Aim for greenhouses
gases emissions to
peak ‘as soon as
possible’

From 2050: rapid
reductions to achieve

a balance between
emissions from human
activity and the amount
that can be captured by
‘sinks’

Climate-related losses

Developed countries must
provide financial resources to
help developing countries

Other countries are invited to
provide support on a voluntary
basis

Source: AFP

A review every five years. First

mandatory review 2025

Each review will show an

improvement compared with the

previous period

Vulnerable countries have

won recognition of the need

for *averting, minimising and
addressing’ losses suffered due
to climate change
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Alongside the NDCs, countries had to set out non-binding development plans that
establish priorities and strategies for ensuring that emissions are kept low over the
long-term.

The NDCs will be monitored via a series of ‘Global Stocktakes’ every five years that
measure the extent to which goals are being met. Article 13 of the Paris Agreement
articulates an ‘enhanced transparency framework for action and support’ that
establishes harmonized monitoring, reporting, and verification (MRV) requirements.
Both developed and developing nations must report every two years on their
mitigation efforts, and all parties will be subject to technical and peer review.

Different countries have approached the NDC process in different fashions. It’s
important to note that, according to the Climate Action Tracker, only two countries’
NDCs are currently adequate to meet the 1.5-degree target - The Gambia and
Morocco — while six countries — India, Bhutan, Philippines, Kenya, Costa Rica and
Ethiopia — hit the 2 degree target. At the other end of the scale are countries like
Turkey, who have not ratified the Agreement, and Russia, Saudi Arabia, Ukraine,
and Argentina, whose NDCs are viewed as woefully insufficient.

Country Rankings on the Path to Paris

Critically Almost 1.5°C Paris
Insufficient Sufficient Agreement
Compatible
4.0°C+ <4.0°C <2.0°C <1.5°C
World World World World
Iran (Islamic Argentina Chile Costa Rica The Gambia
R li
epublic O Australia EU Ethiopia
Russian .
EeclEmiten Brazil Germany Kenya
Sauel Aisia Canada Japan Morocco
Singapore China Norway Nepal
Thailand Colombia Peru Nigeria
India South Africa United Kingdom
Indonesia Switzerland
Kazakhstan USA
Mexico
New Zealand

South Korea
UAE
Ukraine

Vietnam

Source: Climate Action Tracker

It’s important to recognise the accretive and ratcheting nature of the NDCs, and the
in-built (some would say optimistic) momentum that is anticipated to develop as the
path to 2050 progresses. As it stands, the pledges made by countries in the Paris
Agreement will not keep global heating below 1.5 degrees (or even, for that matter,
2 degrees)®, but it is hoped that the ambition mechanism will see an increasing level
of impetus twinned with further technological advances to drive more substantial
gains in the latter years of the timeline.

6. We have calculated that current pledges would take us to just over 4 degrees of warming by 2050.
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Ambition Mechanism in the Paris Agreement
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3.2 Green Finance in the Paris Agreement

] Financial services will have a key role to play in the move to a zero-carbon
world.

] The Paris Agreement is crucial in that it recognises the need for developed
nations to help less-developed nations meet their Paris Agreement goals.

While the Kyoto Protocol only addressed developed nations, the Paris Agreement’s
greatest challenge and — thus far — greatest success has been in bringing on board
less developed nations. As such, developed nations have had to agree to support
those less wealthy states who are both less able to pay for the transition to carbon
neutrality and often more exposed to the depredations of a warmer world.

Developed nations have initially agreed to provide $100 billion each year to less
developed nations to help them meet the cost of transitioning to a low-carbon
future. This figure will be re-assessed (and likely increased) in 2025. The financial
side of the Paris Agreement will largely be channelled through the UN’s Green
Climate Fund, although there are a number of other private and non-governmental
organisations that will help disburse the funds. One of the key areas of debate here
is in how funds are spit between mitigation and adaptation. There has thus far been
a heavy preference for spending money on mitigation, such that there has been
significant focus in recent years on encouraging adaptation planning, particularly for
those less-developed nations most at risk from climate change.

From green bonds to climate-related securitisation and factoring, the financial
services industry will play a central role in helping countries structure and finance
the transition to a zero-carbon world. There will be increasing interaction between
public and private institutions as the cost and requirements of decarbonising
become clear.
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The question of who pays for climate-related environmental damage was a central
part of the Paris Agreement negotiations. Even in the event that global heating

is kept below the 1.5-degree level, there will still be significant heating in certain
regions and more regular and severe extreme weather events. Previously loss

and damage had been viewed as part of adaptation, but it is now recognised as

a separate pillar of the Paris Agreement. Already agreed is a $420m climate risk
insurance fund provided by the G7 and the design and implementation of a Climate
Risk and Early Warning Systems (CREWS) Initiative. The Agreement has further
undertaken to adapt the Warsaw Mechanism, a model for addressing loss and
damage that expired in 2016, better to reflect the disproportionate burden borne by
less developed nations when it comes to climate risk.

While the later chapters of this paper will explore the specific investment
implications of the move to a carbon-neutral world (and the concomitant
considerations of the economic repercussions of the inevitable global heating),
it’s worth noting that the Paris Agreement is already having a material impact on
corporations (and their investors). In the first case of its kind, Milieudefensie et al
vs. Royal Dutch Shell in May 2021 saw the oil company, the world’s 9th-highest
corporate polluter, stand trial in The Hague for the limited nature of its climate
pledges (Shell had stated in 2014 that it believed that the Paris targets were
unattainable and did not plan to change its business model away from oil and gas;
with the adoption of the Paris Agreement, Shell set a handful of limited emissions
reduction targets).

In its ruling, the court found Shell’s current sustainability policy to be insufficiently
‘concrete’, and that its emissions were greater than that of most countries. Due to
these factors, the court ordered that Shell must reduce its global emissions by 45%
by 2030 compared to 2019 levels; the reduction targets include emissions from

its suppliers and buyers. The court declared the order provisionally enforceable,
meaning that the order has immediate effect, even if one of the parties appeals the
ruling (which Shell has said that it intends to do).
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Corporations, Regulation and Climate

Key points

®  Companies will increasingly face significant regulation related to
climate change.

®  What climate pledges have been made and how will companies be
held to these pledges?

B What are the various scopes of emissions that will be monitored?

Corporations are increasingly finding themselves pressured from a variety of
different angles when it comes to sustainability. We will outline later in the paper our
thoughts about stewardship and activism, but it’s worth briefly considering this from
the company’s point of view. Firms are not only having to deal with a shareholder
base that is both increasingly vocal in the face of backsliding on ESG targets and
increasingly unwilling to invest with firms that do not prioritise sustainability and
other non-financial goals; governments are also imposing ever-stricter regulations
on corporations, and it is clear that, in particular, firms domiciled in Scandinavia,
Benelux and Germany are having to meet ever-more-stringent emissions standards
from local regulators. Furthermore, there is international pressure on firms that are
seen to be polluting less developed nations in carrying out their operations. Finally,
and perhaps most importantly, public opinion now seems to be firmly on the side

of sustainability, and there are more avenues than ever to let a company know
publicly that you disapprove of its methods. An example of a successful campaign
waged largely on social media and in the press is the move to limit deforestation by
palm oil corporations. While it's a battle that is far from won, US food giant Cargill
recently pledged to ensure none of its plantations contributed to deforestation.

We are increasingly seeing corporations making the kind of climate pledges that we
traditionally saw from countries. Where these pledges are limited or not sufficiently
robust, companies have been put under pressure from both regulators and
shareholders. This has particularly been the case for the oil and gas industry, where
we have seen the Shell case mentioned above and also significant pressure brought
to bear on Exxon. It’s clear why this is the case: the products (in a broad sense) of
just 100 private and state-owned fossil fuel companies were linked to 71% of global
industrial greenhouse gas emissions since 1988.

It is not only the oil and gas industry that is under pressure, however. From fast
fashion retailers to mining companies to agriculture, companies are having to
radically rethink their business models in the wake of the rise of the sustainability
movement. According to a recent paper by the University of Oxford called ‘Taking
Stock’, around a fifth of the world’s largest 2,000 firms have made some form of
net zero pledge, a figure that has risen significantly in the past few years. Of these,
the majority are 2050 targets, with an increasing minority targeting 2030.
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Tech companies have perhaps some of the most far-reaching goals. Last year,
Microsoft pledged to be ‘carbon negative’ by 2030, meaning it would remove more
carbon from the atmosphere than it emits. By 2050, it aims to have compensated
for all of its historical emissions through carbon removal projects. Apple says

its products and supply chain will be carbon neutral by 2030 and Google has
committed to be powered exclusively by renewable energy by 2030 and claims it
has already wiped out its carbon footprint by offsetting emissions.

Companies’ Net Zero Targets by Year

50

40

% of targets by sales

30

20

By 2030 2031 - 2040 2041 - 2050 2041 - 2050

Target year

Source: Hot Stocks by James Ellman. As of 2019.

Large numbers of companies, including consumer-facing firms such as lkea,
PepsiCo and Levi’s, are also signing up to the Science-Based Targets initiative
(SBTi), which helps companies calculate emissions targets aligned with the Paris
agreement ambition of 1.5°C. More companies have signed up in the first half of
2021 than in the whole of 2020. An SBTi analysis of 338 large companies with
science-based pledges found they had reduced combined emissions by 25%
between 2015 and 2019.



Often, you will hear reference to different Scopes of emissions in discussions of
environmental regulation. Greenhouse gas emissions have been categorised into
three groups or ‘Scopes’ by the most widely-used international accounting tool,
the Greenhouse Gas (GHG) Protocol. Scope 1 covers direct emissions from owned
or controlled sources. Scope 2 covers indirect emissions from the generation

of purchased electricity, steam, heating and cooling consumed by the reporting
company. Scope 3 includes all other indirect emissions that occur in a company’s
value chain.

Scopes of Emissions
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Source: Edison Energy
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Part 2
Investing in a Warming
World

The world is getting warmer; even if we
act now, we must still prepare for a hotter
world.

This will have significant implications for
investors as they consider the future asset
mix of their portfolios.

Companies will have to think about both
the physical and transition costs they
will face, as well as understanding which
assets they currently carry on-balance
sheet that may be rendered valueless by
climate change.




Introduction

If there was one message that rang clear from the IPCC’s ARG, it was that we must
as a planet prepare for temperature rises. Even should we manage to achieve the
most ambitious targets of the Paris Agreement, there will still be global heating to
contend with, and this heating will be unevenly distributed across different regions.
The ARG report indicated that all regions should prepare for rising temperatures,
heavy rainfall and drought. If we manage to keep to around 1.5-degree warming
from pre-industrial levels, we will still see rising seas and growing deserts, will still
see some areas of the planet become more or less uninhabitable. Arid areas in the
tropics from India to Arabia to the Sahel will see temperatures rise on average by
5-7 degrees annually. India, for instance, will see average temperatures rise from
30 degrees to 35 degrees. Within the country, this divergence will be even more
extreme, with some areas seeing temperatures regularly exceeding 40 degrees. And
this is the best-case scenario.

Using the IPCC’s Shared Socioeconomic Pathways and applying SSP 1-2.6,
by which global mean temperature increase stabilises around 1.8-2C by end

of century, we see a picture of global temperatures that is both more troubling
and more divergent. While some parts of the world will benefit from these rising
temperatures — meaning that, for instance, sea freight will be able to pass to
the north of Russia, dramatically reducing journey times from Northern Europe
to Japan; parts of Canada and Russia that were previously too cold for viable
economic activity will be habitable — most of the planet, and particularly less
developed nations, will suffer. Once we reach more extreme climate pathways,
temperature rises are widespread and uncontrolled, bringing with them catastrophic
weather events and drought.

It may seem that 1.5 or even 2 degrees of warming does not sound hugely
significant. We experience temperature fluctuations far larger than this in the course
of a single day. But it’s important to point out that temperatures during the last

ice age, when the polar caps crept down to cover all of Ireland and Poland, as

well as large swathes of Britain and Germany, temperatures were only 6 degrees
lower than they are now. A small change in mean temperatures can make an
enormous difference. The heatwave that struck the Pacific Northwest in the summer
of 2021 was statistically impossible without the 1.2 degrees of warming we have
experienced.

We believe that investors should be preparing their portfolios for a warming future.
This is not to say that we should give up on efforts to mitigate climate change: far
from it. Rather, we believe that it ought to be possible to fashion an investment
strategy that is both ethical, sustainable, and future-proofed against the inevitable
impact of global heating. We are only at the very beginning of what will be a multi-
century narrative surrounding the intersection of asset management and climate
change. If we as an industry are going to survive and thrive in this new era, we
need to recognise that even if we manage to achieve all our aims in terms of cutting
carbon emissions, we will still have a warmer world at the end of this century than
we had when most of the models and concepts that dominate our investment
practices were originated. We need to know what impact a changing climate will
have on the firms we invest in and how we can act to shape our portfolios so that
they are prepared for what lies ahead. Climate change will henceforth be an integral
part of valuing any company.
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Climate Change and Valuation

Climate Change is an intergal part of Valuing Any Company
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We will discuss in this part the impact of operating in a warming world on the way
investors should think about asset selection in their portfolios. However, unlike

in the previous chapters in this paper, we will not look at specifically green or
sustainable investments, but rather at the way that global heating will necessarily
shape the business models of all corporations in all countries. We will consider four
areas in particular:

] Physical Cost: the way companies are impacted by climate change will largely
be a function of where they operate. Those firms whose operations are
based in areas that will see either a significant increase in temperatures or a
significant increase in extreme weather events will have to factor the cost of
these increased risks into their business models.

] Transition Cost: companies will have to meet the cost of transitioning to a low-
carbon economy. For some, this will be manageable, for others, it will require
a wholesale alteration of their business models. Companies will have to meet
increased regulatory demands and there will be an increased cost of capital
for those companies falling behind in the move to net-zero.

] Stranded Assets Cost: the balance sheets of many of the world’s energy
companies, utility firms and mining companies are currently carrying assets
whose valuations do not correctly reflect the impact of climate change.

We have said above that global heating must now be thought of as a vital
component of company valuation and this is an area that we believe will
see increasing focus as we move through the next decade. 60% of oil and
gas reserves and 80% of coal reserves will remain unused if we are to meet
climate goals of maintaining warming below 1.5 degrees.

] Opportunity: while some firms will struggle and even disappear because
they fail to adjust to the realities of global heating, others will thrive. We view
opportunities as arising from a variety of locations here — both green securities
(which we have covered above), but also companies in legacy sectors whose
management teams rise to the challenge of transitioning to low-carbon
business models, and firms operating in areas that will see benefits from
global heating, such as shipping firms able to use new routes and those based
in regions of Russia and Canada that were previously too cold for economic
activity to flourish.
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Four Elements to Investing in a Warmer World

Models the location specific risk due to various
climate change perils
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For each of these areas, we will illustrate our thoughts with the example of
CoalCo, a fictional coal mining company. This will permit us to explore in detalil
the ramifications of the move to zero-carbon on a (fictional) firm caught in the
crosshairs of the green revolution.

One final comment when it comes to the material and analysis presented here:
we believe it’s crucially important that the real cost of climate change is clearly
established and visible to the markets. This narrative is something that the

TCFD pushes hard: that once markets come to understand the potential costs

of climate change, they will recognise that the cost of mitigation is relatively low
in comparison. This idea is outlined at length in an excellent paper by Johannes
Stroebel and Jeffrey Wurgler of the NYU Stern School of Business entitled ‘What
Do You Think About Climate Finance?’ In the paper, the researchers interviewed
861 finance professionals, economists and other practitioners to establish current
thinking on the financial industry’s response to climate change. One element of
the paper that is of particular relevance here is the fact that respondents believed
by an overwhelming margin that current asset prices underestimate the real cost
of climate change and that global warming poses an existential threat to the
investment industry.
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Physical Cost

Key points
B Physical cost consists of revenue and operational risks.

B The cost to a company is dictated by what industries and regions
they operate in.

B Climate change will deepen global inequalities and reduce
global GDP.

The Physical Cost of the move to a zero-carbon world is calculated by looking at
the way that several location-specific drivers feed into a company’s operations.

We might think of these drivers as two separate classes of risk — revenue risk,
which calculates the change in GDP growth for each company’s key markets and
how these will impact demand, and operational risk, which will look at how various
elements of a warmer world will impact a company’s business practices. This
combines the condition and supply of the labour force, the demand for, and cost of,
energy, and the impact of extreme weather events on a company’s operations.

1.1 Revenue Risk

The chart below shows how economic activity changes under a variety of different
temperatures. We put together this chart inspired by a paper in Nature by Burke,
Hsiang and Miguel at Stanford’s Department of Earth Sciences entitled ‘Global
Non-Linear Effect of Temperature on Economic Production.” The chart illustrates
that there is a ‘sweet spot’ temperature for economic activity — around 13 degrees
— with productivity gradually declining as temperatures rise or fall from this point.
Hsiang et al’s paper makes clear that this relationship holds for both developed and
less developed nations and has been backtested to 1960 across agricultural and
non-agricultural activity. The paper was the first to establish an unequivocal linkage
between temperature and economic activity and concluded that ‘unmitigated’
global warming would reduce global GDP by around 23% by 2100 and would
significantly widen income inequality, with developed nations seeing less impact
than less developed nations due to the unequal distribution of rising temperatures.



Modelling Temperature’s Impact on Economic Activity
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The most compelling analysis of the relationship between GDP growth and
temperature comes from a paper by Burke et al. in Nature entitled ‘Global non-
linear effect of temperature on economic production.” This paper contends that,
across both developed and less developed countries, productivity declines
significantly at high and low temperatures. The relationship, they claim, is globally
generalizable, unchanged since 1960, and apparent for agricultural and non-
agricultural activity in both rich and poor countries. These results provide the first
evidence that economic activity in all regions is coupled to the global climate and
establish a new empirical foundation for modelling economic loss in response to
climate change. The paper suggests that, given continued unmitigated climate
change, global incomes are likely to decline by around 23% by 2100 as a result of
the relationship illustrated in the chart above. What is clear is that, given the current
distribution of the global population and presuming that the data above hold true,
rising temperatures may lead to either a significant reduction in productivity or mass
migration away from places that have become uninhabitably hot to more temperate
regions away from the equator.

The three maps below are constructed using the SSP1-2.6 pathway, by which
global mean temperature increase stabilises around 1.8-2C by end of century.
The first map shows that, as discussed above, global average temperatures
will continue to rise precipitously and unevenly, with heating concentrated in
the tropics.
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Projected Temperature in 2100*

Projected average temperature in 2100

- -
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Source: Climate projections from Man Al Climate Change Computation Systems (MACCS) using CMIP 6
SSP1-26; as of 13 October 2021.

The next map shows the expected economic impact that global heating will have
on different countries globally in 2100, again presuming the SSP1-26 is followed.
This ranges from a 80%+ drop in GDP/capita in countries including Kuwait, UAE,
Saudi Arabia and India to a markedly positive impact for countries including
Finland, Russia and Canada. The clear message here is that inequalities between
less developed and developed nations will be accentuated by the impact of
global heating. We have already witnessed the early signs of civil unrest and even
revolution that such inequalities foment — this was the story of the Arab Spring,
and arguably the story of ISIS and Boko Haram. There is the potential for more and
more extreme incarnations of this kind of violence should such inequalities persist
and intensify.

Estimated Cumulative Impact

Impact on GDP/capita growth

- I
Negatively  Positively
affected affected

Source: Burke, Hsiang, Miguel (2015). Climate projections from Man Al Climate Change Computation
Systems (MACCS) using CMIP 6 SSP1-26 scenario; as of 13 October 2021.

Beyond this relatively high-level analysis, we are able to refine our estimates of
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revenue losses and costs due to climate change by downscaling climate models -
effectively refining them to render them more granular so that we can assess risk on
a local scale, even looking at the impact of climate change and consequent natural
disasters on an asset-level basis. Using econometrics, we transform the localised,
downscaled climate models into assessments of the revenue and cost implications
for the companies we are surveying.

1.2 Operational Risk

When it comes to the direct impact on corporations, we can view it as both a
demand side problem and a cost problem. The map above shows the extent to
which firms will see demand drop in those areas whose GDP shrinks dramatically
because of global heating. The map below shows the other side of this coin: the
minutes lost per person per day for firms in high-risk industries in 2100. We define
high-risk industries as being: fishing, agriculture, forestry, manufacturing, utilities,
mining and transportation. While those in northern climes will see little change in
the efficacy of their workforces, the impact for companies operating in the Sahel,
Bangladesh, Arabia and South America will be far more significant — remember
that this includes the effect of increased extreme weather events as well as global
heating.

Estimated Labour Workdays Lost per Person in 2100 (High-Risk Industry)

Working days lost to climate change

| [ —
0 6 12 18 24 30

Source: Zivin and Neidell (2014). Climate Projections from Man Al Climate Change Computation Systems
(MACCS) using CMIP 6 SSP1-26 scenario from CMIP 6; as of 13 October 2021.

The chart below illustrates how the supply of labour changes under different
temperatures. This analysis draws on the work of the American Time Use Survey
and the paper ‘Temperature and the Allocation of Time: Implications of Climate
Change’ by Graff Zivin and Neidell in the Journal of Labor Economics. It shows
that — as indicated in our findings above — there appears to be a series of sweet
spots for economic activity in the mid-to-high teens, while productivity declines
precipitously once temperature rise above 30-degrees.
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Labour Supply Risk in High-Risk* Industries
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We have so far spoken only about the operational implications of rising
temperatures. Of course, there is also the increasing cost of natural disasters,
which will strike with greater frequency and cause greater damage. Insurance costs
will rise precipitously and there is likely to be widespread migration away from
low-lying coastal areas. Different regions have different risks, as the map below
illustrates. It is necessary for investors to map these risks onto the companies in
their portfolios as well as factoring in greater insurance costs in the future.

Global Disaster Risks
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Source: New York Times (28/1/21)




To turn to CoalCo, we use proprietary models to assign a risk score to each of its
global locations for each respective disaster risk. In the map below, we show flood
risk scores for the company, illustrating how certain areas will see greater costs
associated with floods than others. Once we have combined these various risk
scores we are able to assign an overall score to CoalCo’s operations and estimate
the potential losses from the impact of natural disasters.
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Source: Man Al Climate Change Computation System (MACCS)

We can drill down further here, looking at companies on a facility-by-facility basis.
While this may be viewed as overkill for minor portfolio positions, where investors
want to take a meaningful stake in a company, it is important to understand the
range of exposures that each firm has to climate risks. Different locations will face
different risks and these risks will be mitigated in different ways. It is also possible
to map a company’s risk levels to the particular SSP that you expect to transpire,
meaning that you can have a range of potential climate-related liabilities depending
on the overall level of global heating that takes place. We might focus in on
CoalCo’s Indonesian operations?’. These operations are situated in Batam on the
Riau Islands, just outside of Singapore.

27. Noting that Indonesia is at such high risk of flooding that it is moving its capital because of flood risk.
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Location of Indonesian Facility

Source: StreetMap

We can model the risk of this specific facility using granular climate models and
company data. As the chart below shows, flood risk to this facility is relatively
manageable, but there will be significantly greater energy demand as temperatures
rise (largely from the cost of cooling the facility and the increased cost of energy)
and significantly greater revenue risk given the loss in GDP .
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Now we consider the Physical Cost impact of climate change on CoalCo’s balance
sheet. CoalCo happens to derive most of its revenue from Russia. As such, the firm
will benefit as Russia’s economic activity increases. This translates to an increase
in cash and equivalents for the firm. At the same time, many of CoalCo’s mines are
in tropical regions where it has faced increased costs from higher energy demands,
more frequent extreme weather events and a shortage of labour. This has had a
negative impact on cash and has also seen a write-down of the PP&E line item as
mines have been damaged by hurricanes.

CoalCo’s Balance Sheet - Physical Costs

CoalCo operates as a mining company. The Company focuses on mining for aluminum,
borates, copper, gold, iron ore, lead, silver, tin, uranium, zinc, titanium dioxide feedstock,
diamonds, salt, and zircon. CoalCo serves clients worldwide.

Consolidated Balance Sheet (in $ millions)

As of As of
31 Dec, 2020 31 Dec, 20xx
Assets
Cash and cash equivalents 341 1021 Revenue Risk A
Accounts receivable 542 CoalCo’s revenue
Inventories —__| from Northern
P d ) European countries
roperty and equipment increased
Tax credits 40
Intangibles 221 Operational Risk ¥
CoalCo’s ain mines in
Liabilities and shareholders’ equity tropical countries
Accounts payable 356
Taxes 103 Operational Risk ¥
Accrued expenses 231 Recent hurricanes
Pension liabilities 97 damaged 3 CoalCo
Commitments and contingencies mining facilities
see notes
see notes see notes
Shareholders’ equity 7,943

Note: This is not a complete balance sheet. Idea inspired from an article by Vicki Bakhshi and Alexis
Krajeski in HBR 2007. The organisations and/or financial instruments mentioned are fictitious and are for
illustrative purposes only and is not intended to be construed as a recommendation. Source: Man Group.
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Transition Costs

Key points

B The move to net zero will mean that all companies face some costs,
whether to meet regulatory disclosure targets or to finance new
technologies.

B Transition costs will be highest for those in legacy industries.

B Firms that do not embrace the move to net zero may find the cost
of doing business becomes prohibitively high, for instance securing
insurance or banking services.

The Transition Cost element of our analysis attempts to capture the impact of

the move to a low-carbon future, capturing the risk to business from policy and
regulatory actions, technological innovation and obsolescence, reputational issues
and the change in investor behaviour as capital is allocated away from polluting
firms and towards those who successfully rise to the challenge of net zero. The
easiest way to estimate a company’s transition risk is via its carbon intensity. This
gives an idea of how much the company has to change in order bring itself into
compliance with emission reduction goals.

2.1 Charting Corporations on the Path to Net Zero

It goes without saying that companies begin their path towards net zero from
different starting places, and that therefore the cost of transition is different based
on how far the company needs to travel from its current business model to reach
net zero. The chart below shows the two dimensions we use to track where a
company is on its journey to net zero.

We have scored the S&P 500 according to two different elements. The first is what
their current emissions are. This is obviously largely a facet of which business they
are in. We then look at how closely-aligned they are to the emissions reductions
required by the Paris Agreement. To do this we use data provided by the Science
Based Targets Initiative. This is a partnership organization between the CDP
(Carbon Disclosure Project), the United Nations Global Compact, the WWF and
others, that has come up with a framework to determine the extent to which each
industry must reduce their emissions if we are to achieve the Paris Agreement. The
SBTI data looks at both the realistic measures firms in an industry might take to
reduce their emissions and what lower-carbon alternatives there might be to their
business models, before allocating each firm a series of emissions targets.

The top left point of the graph below represents a ‘Large Construction Material
Producer’ which necessarily emits lot of carbon and hence scores very highly on
the carbon emissions dimension. But we don’t have any alternative for cement yet,
hence, in order to support the economy we have to allow cement companies to
keep emitting. Therefore, notwithstanding the higher emissions, from an alignment



angle this company scores amongst the highest in the S&P500 (note a lower score
here represents better alignment).

On the other hand, let’s look at the example of a ‘Leading Entertainment Company’
on the bottom right. The company emits very low carbon but still doesn’t score well
on the alignment angle because compared to its industry trend and based on what
it could realistically achieve it is still emitting more than it ought to be emitting.

So transition costs are a function of both the current level of emissions and the
potential for alternatives/reduction in carbon usage of each company’s current
business model.

The Two Dimensions of a Company’s Carbon Footprint
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Transition costs can manifest themselves in a variety of different ways. It is, for
instance, more difficult for heavily-emitting firms to secure insurance, given the
greater risk profiles of their businesses. Seventeen major firms including Chubb,
Generali, Swiss Re, Axis Capital, QBE, and Allianz have announced that they will
limit insurance provided to energy firms because of climate concerns. AXA has
announced that it will cease providing coverage to any new oil pipelines, coal
plants, and tar sands projects. As the company’s CEO, Thomas Buberl, put it: ‘A
+4°C world is not insurable.’

It’s also harder for such firms to get even basic banking services. HSBC, for
instance, recently announced that it will no longer finance the construction of
offshore petroleum projects in the Arctic, tar sands developments in Canada, or
most coal-fired power plants. Other large banking institutions such as ING, BNP
Paribas, Wells Fargo, Morgan Stanley, Legal & General, JPMorgan, Deutsche Bank,
and the World Bank have announced similar policies regarding their relationships
with fossil fuel companies.

It’s important to draw a distinction between 1.5-degree alignment and carbon
intensity as measures of a company’s vulnerability to transition risk. Different firms
will be in different positions as far as a number of elements extraneous to the
mandates of the Paris Agreement. These include the stringency of local regulations
and government interpretations of pledges — note that the Netherlands pursued
Shell even though other energy firms are far less aligned; on the other hand,
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Australia has been consistently unwilling to penalise coal producers. There are
also second-order impacts like investor sentiment and pressure from employees,
suppliers, customers and other stakeholders. In order to achieve a rounded picture
of transition risks, it’s important to consider not only where a firm lies in relation

to its declared goals, but also to the second order pressures that it faces from its
wider ecosystem.

One final point worth noting here: it may seem at first glance that we will therefore
be predisposed to invest in companies who are less likely to face pressures from
government, investors and their wider stakeholders. This is obviously a perverse
situation and we remedy it by increasing the physical costs associated with

these companies. This recognises the fact that transition risk and physical cost

are to some extent mutually exclusive; that is, if a government cracks down on a
company’s emissions it will face near-term costs to meet regulations but potentially
be less impacted by overall climate change; conversely, firms who aren’t penalised
may benefit in the near term but suffer more serious long-term consequences.

Let’s turn now to our fictional CoalCo, for whom transition costs will necessarily be
high given its business model. We can see here the impact of policy and regulation
on the company. The firm was fined for failing to meet emissions targets, reducing
its cash and equivalents. It also had carbon tax liabilities, although these were
somewhat offset by tax credits earned by its newly-launched subsidiary, WindCo.

Coal Co’s Balance Sheet - Transition Costs

CoalCo operates as a mining company. The Company focuses on mining for aluminum,
borates, copper, gold, iron ore, lead, silver, tin, uranium, zinc, titanium dioxide feedstock,
diamonds, salt, and zircon. CoalCo serves clients worldwide.

Consolidated Balance Sheet (in $ millions) .
Policy
Physical Transition Risk v
Cost Impact Cost Impact CoalCo
As of As of As of fined by US
31 Dec, 2020 31 Dec, 20xx 31 Dec, 20xx govt. for
not meeting
Assets emission
standards.
Cash and cash equivalents 341 1021 567
Accounts receivable 542 .
Policy
Inventories 1897 567 Risk A
Property and equipment 5689 4581 The newly
Tax credits 40 (Y | started
. ~— wind energy
Intangibles 221 subsidiary
“WindCo”
Liabilities and shareholders’ equity earned tax
Accounts payable 356 credits.
Taxes 103 621
Accrued expenses 231 Policy
Pension liabilities o7 Risk v
N . i Carbon tax
Commitments and contingencies .
see notes increased
see notes see notes
the net tax
Shareholders’ equity 7,943 liability of
CoalCo

Note: This is not a complete balance sheet. Idea inspired from an article by Vicki Bakhshi and Alexis
Krajeski in HBR 2007. The organisations and/or financial instruments mentioned are fictitious and are for
illustrative purposes only and is not intended to be construed as a recommendation. Source: Man Group.
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Stranded Asset Costs

Key points

B Stranded assets are most visible in the energy sector, where many
reserves may never be tapped.

B Companies will need to think realistically about the valuation of their
assets in the light of climate change.

Reserves are a core element of energy company valuations, as shown by the chart
below. This is notwithstanding the fact that the International Energy Agency has
estimated that 60% of oil and gas reserves and over 80% of coal reserves should
remain unused in order to meet Paris Agreement targets. It’s clear that there is
something here that is not adding up, and either investors are betting that the move
to net zero will be slower and less successful than current policy targets suggest,
or they are over-valuing energy companies, which recently had to write down of
$20bn of reserves globally.

Stranded Assets

International Energy Agency highlights that 60% of oil and gas reserves,
and over 80% of coal reserves should remain unused to meet the 2°C.
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If hydrocarbon asset stranding does take place, it will either be driven by regulatory
fiat — governments imposing limits on production and consumption of hydrocarbons
— or technological change - leaps forward in renewable energy rendering oil, gas
and coal uneconomical. As the chart below illustrates, energy firms in the West
have a higher cost of extraction than their OPEC/Russian state-owned peers. This
dynamic is key when it comes to understanding how energy firms fare in the move
to a low/zero-carbon future. If fossil fuel reserves are stranded due to regulation, it
is possible that the Western companies with their higher production cost locations
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may suffer the most pain. In contrast, if hydrocarbon asset stranding takes place
due to technological change and cost reductions in the price of renewable power
systems, then volume-oriented US companies may have time to deplete most of
their reserves while national oil companies in such places as Saudi Arabia and Iran
will wish they had pumped more and faster.

Average Cost to Produce a Barrel of Oil or Gas Equivalent
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Source: James Ellman, Hot Stocks, as at 10/10/2019.

The likeliest outcome is a combination of the two elements, with regulation driving
technological innovation in renewables, a scenario that would see both Western
energy companies and their state-owned peers suffering equally.

We have spoken so far about the energy sector as this is where the stranded asset
issue is both most obvious and most potentially costly. But there will be stranded
assets in almost all industries as the world moves towards a zero-carbon future. For
instance, the chart below illustrates the years until various states will ban the sale
of new cars with internal combustion engines. The transition to electric vehicles will
necessarily leave stranded assets in its wake, both in terms of the cars themselves
and the facilities used to manufacture them.
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Let’s now return to CoalCo and see how stranded assets impact our fictional balance

sheet. The answer is not good. In our putative example, the US government increased

carbon taxes and imposed a new ‘fossil fuel reserve’ tax, which rendered five of the

company’s mines uneconomical. These mines were then closed and written down to

zero, a move reflected in the PP&E line in the company’s balance sheet.

Coal Co’s Balance Sheet — Stranded Assets

CoalCo operates as a mining company. The Company focuses on mining for aluminum,
borates, copper, gold, iron ore, lead, silver, tin, uranium, zinc, titanium dioxide feedstock,
diamonds, salt, and zircon. CoalCo serves clients worldwide.

Physical Stranded
Cost Assets
Impact Impact
As of As of As of As of
31 Dec 31, 31 Dec 31, 31 Dec 31, 31 Dec 31,
2020 20xx 20xx 20xx
Assets Stranded
Assets Vv
Cash and cash equivalents 341 1021 567
US govt.
Accounts receivable 542 increased the
Inventories 1897 567 carbon tax and
P t d i t 5689 4581 2680 introduced a
roperty and equipmen new “fossil fuel
Tax credits 40 165 reserve” tax.
Intangibles 221 “CoalCo” writes
down 5 mines
Liabilities and shareholders’ equity from its balance
sheet.
Accounts payable 356
Taxes 103 621
Accrued expenses 231
Pension liabilities 97
Commitments and contingencies
see notes
see notes see notes
Shareholders’ equity 7,943

Note: This is not a complete balance sheet. Idea inspired from an article by Vicki Bakhshi and Alexis
Krajeski in HBR 2007. The organisations and/or financial instruments mentioned are fictitious and are for
illustrative purposes only and is not intended to be construed as a recommendation. Source: Man Group.

43

Climate Investment:
Positioning Portfolios for a Warmer World




Chapter

4

a4

Climate Investment:
Positioning Portfolios for a Warmer World

Opportunity

Key points

B The move to net zero presents companies with opportunities as well
as risks.

B Forward-thinking management teams will position their businesses to
benefit from the changing corporate landscape.

Of course, as a careful read of earlier sections of this paper makes clear, the move
to net zero presents management teams with as many opportunities as it does
challenges. We will therefore finish this section with a consideration of the possible
benefits that will accrue not only to those green economy firms able to seize this
historical moment, but also to those traditional firms whose management teams are
forward-thinking enough to position their companies for the zero carbon economy.

It’s clear that there will be numerous firms operating in renewable technology,
electric transportation and carbon capture who stand to benefit from the move to
a zero-carbon economy. And yet we are currently in a situation of extraordinary
frothiness in all green sectors as companies battle to establish themselves and
investors seem willing to support even the most half-baked green strategies.

We spoke above about the necessity of clear-eyed consideration of the risks

and opportunities associated with investing in green technology. We would also
urge investors to recognise that not all firms operating in apparently non-green
industries ought to be excluded from portfolios as a matter of course. Some energy
companies have aggressively embraced the transition to renewables, while there
are other companies who responded positively to investor criticism of sustainability
practices and have substantially improved their climate performance as a result.

To give examples of firms that have responded positively to some of the challenges
of climate change, we might firstly cite Ikea, the world’s largest furniture retailer.
Ikea had been criticised for the short (shelf) life of many of its products and the
firm’s place in an economic system which prioritised novelty and waste over
durability and restoration. In response, the company took a variety of steps to
radically alter its business profile. It has meaningfully reduced its virgin wood
consumption by switching to recyclable loading pallets, is moving to sell only
energy-efficient LED lightbulbs, and has invested in a renewable power production
to meet its total energy consumption. lkea now owns more than three hundred wind
turbines and has installed seven hundred thousand solar panels on its buildings.

Kimberly-Clark is one of the world’s largest personal care companies with brand
leadership in many product areas including Cottonelle toilet paper, Kleenex facial
tissue, Kotex tampons, and Huggies disposable diapers. It has received significant
negative publicity in the face of its impact on the environment, with several NGOs
calling it out for poor sustainability. In the face of this pressure, Kimberly-Clarke



embarked on a number of environmental initiatives in recent years. These included
reducing its water use by more than two million cubic meters, diverting 95 percent
of its manufacturing waste from landfills by utilizing recycling technologies, reducing
its GHG emissions by 18 percent, and sourcing all of its virgin wood fibre from
certified sustainable forest providers.

Looking longer term at the opportunities presented by the impact of climate
change, we might focus in on construction companies who will benefit from the
radical reshaping of the built environment as populations move away from the

sea and towards higher ground. There is also the necessity to rebuild in the wake
of storm and wildfire damage. Similarly, we might see an increase in infectious
diseases as a result of increased flooding and storms, meaning that healthcare
companies stand to benefit. Both of these eventualities remain too far out to
influence current portfolio construction, but we would urge investors to begin
thinking along these (admittedly sobering, not to say depressing) lines sooner rather
than later.

Finally, let us turn to CoalCo, a company whose future might have seemed bleak
with the coming of the green revolution. In fact, the investment the company’s
investment in research and development related to renewable technologies and
minimising the carbon emissions of its activities meant that it saw an increase in
cash and equivalents and intangibles on its balance sheet.

Coal Co’s Balance Sheet - Opportunities

CoalCo operates as a mining company. The Company focuses on mining for aluminum,
borates, copper, gold, iron ore, lead, silver, tin, uranium, zinc, titanium dioxide feedstock,
diamonds, salt, and zircon. CoalCo serves clients worldwide.

Consolidated Balance Sheet (in $ millions)
Green
Physical Transition Stranded Innovation A
Cost Cost Assets Opportunity CoalCo’s
Impact Impact Impact Impact continued
As of As of As of As of As of investment in
31 Dec, 31 Dec, 31 Dec, 31 Dec, 31 Dec, R&D helped in
2020 20xx 20xx 20xx 20xx . .
investing new
technologies
Assets which helped
reduce the
EESERCeash 341 1021 567 756 [ Rkl
equivalents emissions and
Accounts receivable 542 the cost of
Inventories 1897 567 mining.
Property and equipment 5689 4581 2680 This had
- a positive
Tax credits 40 165 impact to
Intangibles 221 1210 cash and cash
equivalents.
Liabilities and shareholders’ equity And increased
the intangibles
Accounts payable 356 in the balance
Taxes 103 621 sheet.
Accrued expenses 231
Pension liabilities 97
Commitments and see
contingencies see notes
notes
see notes
Shareholders’ equity 7,943

Note: This is not a complete balance sheet. Idea inspired from an article by Vicki Bakhshi and Alexis
Krajeski in HBR 2007. The organisations and/or financial instruments mentioned are fictitious and are for
illustrative purposes only and is not intended to be construed as a recommendation. Source: Man Group.
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Portfolio Management in a Warming
World

Key points

B |nvestors should think of both opportunities and risks in the move to
net zero.

B (Climate is now part of a suite of metrics applied to company
valuation.

B This is not only about equities: all asset classes will be impacted by
climate change.

The next Part of the White Paper charts the rise of sustainable and ESG investment
and the emerging Climate+ investment class. Many of these strategies seek to
harness the opportunities inherent within the transition to net zero, but investors
also need to recognise the full spectrum of risks that come from climate change
and take steps to hedge these risks as best as possible. The key question we
have sought to answer in the preceding chapters is whether, and to what extent,
climate change will impact the earnings of the firms in which we invest, whether
this be in a positive manner — opportunities in green technology, the economic
viability of previously frozen areas, new and more efficient shipping lanes - or, and
this will be the majority of cases, negatively — whether through falling GDP in many
areas, the rendering of large areas uninhabitable due to extreme temperatures and
consequent labour issues, or the cost of natural disasters and higher insurance
fees.

We view the climate change framework presented above as a kind of a puzzle —
each model in it is trying to capture one aspect of the various ways in which a
firm’s earnings will be impacted by a warming world. The graphic below shows how
we combine these various elements, alongside more traditional factors and ESG-
related metrics to come up with a climate positive valuation of a firm.



Climate+ Firm Valuation
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One thing is clear when we move from traditional valuation models, through the
newer ESG models, to climate models that have very little historical data to validate
them: we are in new territory here and quantitative models rely on backtesting to
generate consistent outputs. This means that we have to be very careful when
calibrating and verifying climate models, making sure that those we use are based
on strong fundamental hypotheses.

A warming world is a reality that must be accepted and negotiated by companies
and their customers alike. Even in the best-case scenario of temperature rises
being maintained at less than 1.5 degrees below pre-industrial levels, there will still
be global heating that is unevenly distributed across the world. We are currently
at 1.2 degrees of warming and are already seeing significant impacts from climate
change in more frequent and deadly natural disasters. We must also remember
that there is a lag between climate change and its impact, meaning that certain
consequences will only be visible in the decades to come. Even with 1.5 degrees
of warming, we will see some areas become almost uninhabitable, while others
will see benefits accruing from the rise in temperatures. The whole structure of
the global economic landscape will change, with demand falling in aggregate and
precipitously in certain regions. Certain companies will thrive while others will find
demand falls dramatically and assets they had valued on their balance sheets
according to the rules of the old world order are suddenly worth far less than

they expected, or even that they have become worthless. Innovation presents
both opportunities and costs, with the likelihood that energy and mining firms in
particular will face much higher risks and greater volatility of earnings as we move
towards the century’s mid-point.

Asset owners need to think about how this radically altered landscape impacts

the companies and securities in their portfolios. While we have largely focused

on equity investors in this part of the paper, it’s clear that global heating will

have implications across companies’ capital structures and across multiple asset
classes. One only needs to look at the divide that has opened up in prices in Miami
between properties at sea level and those above sea level. This kind of discrepancy
will be played out in the coming years across all asset classes as it is increasingly
recognised that a warmer world will ask questions of investors that they simply have
not had to think about before. We hope that the ideas in this section of the paper
are a useful starting place for those considering this vast and complex transition.
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Part 3
Sustainable Investing
and ESG

ESG has become the dominant movement
in contemporary asset management.
Climate is only one element of the E

in ESG.

Is ESG a factor?

What securities are best from an
environmental perspective?
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Introduction

A paper several times the length of the one you’re reading could be devoted to

the rise of Environmental, Social and Governance (ESG) investing. Clearly, we will
concentrate here on the environmental element of the triumvirate, although it ought
to be obvious by now that separating the environment and climate from other
aspects of ethical investment (and, indeed, broader social behaviour) is not entirely
simple. Just as the Paris Agreement takes into its ambit the inequalities that persist
between developed and less developed nations, there are many overlaps between
investment strategies that are good for the climate and those that benefit workers.
Similarly, it is impossible to write about sustainable investment without also
considering the governance implications of climate change: from good stewardship
to board appointments, climate considerations will permeate every aspect of the
investment ecosystem in the years to come.

It should be pointed out, however, that climate is, at least in theory, only one
element of the E in ESG. It’s possible to imagine that a company has a very

low E rating because of a poor environmental record when it comes to leaching
hazardous materials into water sources or managing its waste products while
actually achieving carbon neutrality from a climate standpoint. Such is the urgency
of the climate crisis, however, that we believe E(nvironment) and climate have
become more or less interchangeable in investors’ minds. A survey carried out by
Verdict in April 20217 found that climate was by some distance cited as the most
pressing ESG concern by investors, with nearly 70% listing it in first position. We
also believe that, while the example we gave earlier of a company performing well
on climate but poorly on other aspects of ESG is possible, it is hardly likely. Indeed,
we’d make the opposite conjecture: it seems clear to us that firms that perform well
on climate tend to perform well not only on other environmental factors, but also on
all other elements of ESG. A firm that is concerned about climate is thinking about
the future and shaping its business for the long term. This requires good social and
governance policies as well as a sound environmental position.

In the following chapters, we outline the key considerations for investors in this
space, from ratings providers to regulation to greenwashing. We then cover
stewardship and activism, before finishing with a chapter proposing a framework for
thinking about investments that will benefit from a move to a green economy.

7. https://www.verdict.co.uk/climate-change-the-most-material-esg-issue-poll/
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Chapter

1

The Many Faces
of Responsible
Investment

Socially Responsible Investing
(SRI): An early incarnation of
ethical investment. Sometimes
just called Responsible
Investment.

Impact Investing: Seeks to
invest in companies or assets
with a clear positive social or
environmental impact.

ESG Investing: Investing with a
focus on environmental, social
and governance performance,
as well as financial
performance.

Sustainable Investing: A broad
term incorporating everything
from exclusionary screening to
active impact investing.

Triple Bottom Line: An
accounting framework that
combines financial, social and
environmental aspects. An
attempt to address ‘total cost
accounting.’

Corporate Social Responsibility
(CSR): Corporate responses to
demands for ethical behaviour.
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The Rise of Sustainable Investing

Key points

B ESG is merely the latest iteration in the history of sustainable/
responsible investment.

B How has it succeeded where so many failed?

B Does ESG actually work?

Ethical investment is nothing new, indeed it is almost as old as the financial
services industry itself: many of the early banks were Quaker institutions with a
clear ethical mandate to their investing activities. What has changed in recent years
is a growing recognition of the central role that finance will play in the transition to
a green economy (and the shadow recognition of the role the industry has played
in polluting the atmosphere in the past). It feels like the past five years have seen a
step-change in the way that both investors and the financial services industry more
broadly think about sustainability. AIMA (the Alternative Investment Management
Association) carried out a survey of its members each year. As recently as 2017, it
was possible for almost 60% of those surveyed to state that they had no plans to
integrate sustainability into their investment practice. That number has more than
halved in the most recent survey, as it is increasingly recognised that ESG risks
must be factored alongside the more traditional elements of risk management and,
crucially, that investors will no longer commit capital to those who ignore the most
significant crisis our species has faced. Inflows into ESG-focused funds have been
resoundingly positive and look set to continue.

Sustainable investment has gone through a series of different iterations in recent
decades. The sidebar to the right gives just a selection of the various guises

it has taken on. It does feel, though, that the popularisation of the term ESG
Investment coincided with sustainable investment’s move from the outer edges
of the investment industry to the mainstream. Even within ESG, there have been
a number of different approaches to best practice. ESG was initially dominated
by exclusion lists and the divestment movement. As the chart below illustrates,
in 2016, exclusionary screening was by some distance the dominant form of
ESG investment. We will outline objections to exclusion lists in the chapter on
stewardship, but it is clear that integration — where ESG risks are incorporated into
funds’ broader mandates — is now the clear leader as far as ESG strategies go.



Total Global ESG AUM Reaches $35 trillion, While ESG Integration Strategies Overtook
Negative/Exclusionary Screening in 2020

Global growth of sustainable investing strategies 2016-2020, Asset Values in USD trillions
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Source: Goldman Sachs. As of 04/2021. Sustainable investing strategies are not mutually exclusive as
funds may employ multiple strategies. “Europe and Australasia have enacted significant changes in the way
sustainable investments are defined in these regions, so direct comparisons between regions and previous
GSIA reports are not easily made.

It’s worth briefly looking at why ESG has taken hold where previous approaches

to sustainable investment have not. Partly, of course, this is a reflection of the
increasing urgency of the climate crisis and the shortening time horizons by which
humanity can take steps to control global heating. There is, though, something
more specific to the investment industry currently taking place. Investors in Europe
have always blazed a trail when it comes to responsible investment, particularly
large institutions — pension funds, insurance companies and sovereign wealth
funds. What we have seen in that the proactive, engaged approach taken by these
institutions has been gradually adopted by other similar institutions globally. So, for
instance, in the US a number of major pension funds have announced significant
increases to their investment in ESG-related strategies (and this notwithstanding the
court ruling in October 2020 that hampered such funds from making investments
with non-financial mandates. Similarly, Australian and New Zealand super funds
are taking a leadership role in establishing ESG at the core of their investment
strategies. While some have spoken of an ESG bubble (and we will go on to some
of the challenges faced by the ESG movement), it’s now clear that if you want to
raise capital from some of the world’s largest investors, you need to have a clear
ESG vision.
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Also contributing to the growth of ESG is the explosion in data availability.
Systematic trading of equities (and increasingly other asset classes) and the growth
of big data has meant that firms are able to call upon a vast amount of information
to support their ESG investments. With the growth of third-party data vendors and
ESG ratings companies, it is no longer possible to claim that there is insufficient
information available on which to base ESG decisions. There is, though, still some
way to go in the standardisation and quality assurance of ESG data, a subject we’ll
return to in the chapter on ratings vendors.

As with the adoption of systematic trading strategies, ESG investment began with
equities and has slowly fed through to other asset classes. While credit investors
usually do not have the same ability to impact the behaviour of the companies

they invest in, there is an increasing recognition of the need to exert pressure on
management from across the capital structure to act in a sustainable fashion.
Impact investment in housing is a fast-growing space where environmental
considerations are a key driver of outcomes. Commodities is an area that clearly
presents significant challenges to investors seeking sustainable returns, but, as

we will see later in this paper, these challenges can also be seen as opportunities.
ESG now touches every sphere of the investment universe, from sovereign debt® to
cryptocurrencies (Bitcoin currently uses around the same amount of energy annually
as Sweden?).

It is worth posing an obvious question here: does ESG investment actually work? A
recent paper by researchers at New York University noted that over 200 academic
papers published between 2015-2020 claimed that ESG funds outperformed

the market, with an average outperformance of around 1% per annum and clear
correlation between performance in ESG and financial performance. But more
recently there has been a growing wave of scepticism regarding these claims.
Research by Clark, Feiner, and Viehs (2015), Friede, Busch, and Bassen (2015),
and Khan, Serafeim, and Yoon (2016) finds that ESG is additive to returns, while
research by Brammer, Brooks, and Pavelin (2006), Fabozzi, Ma, and Oliphant
(2008), and Hong and Kacperczyk (2009) demonstrates that ESG detracts from
returns. A recent study by researchers at the University of Milan noted that,
although ESG-focused strategies had outperformed in the past decade, the
differential between ESG leaders and laggards was narrowing swiftly, as the chart
below illustrates.

8. The PRI - Principles for Responsible Investment — brought out a lengthy paper on ESG in sovereign debt markets in 2019. 9. Source Quartz, August 2021.
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Monthly ‘Abnormal’ Returns to Investors of Top-Rated, High-Rated and Lowest-Rated
ESG Companies (in Percentiles)
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Part of the problem here is that we are still early in the life of ESG investing and
there is much that is still to be established in terms of what precisely we mean by
ESG investing and how we establish which firms have outperformed according

to which metrics. We look later in this paper at the complexities and nuances of
sustainable investing, but, in short, we need to recognise that there are probably
not yet enough data to make a definitive judgement. Our best guess is that initially
strong flows into ESG outperformers (and the withdrawal of capital from those

who underperform) will mean that ESG continues to see positive momentum in the
short-to-medium term. Eventually, though, given the lower risk associated with ESG
outperformers, these securities should naturally offer lower returns than their riskier
peers. Good ESG credentials essentially act as a convenience yield and so a lower
expected return is required by the market.
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ESG Ratings Firms and Frameworks

Key points

B The heterogeneous nature of ESG ratings is the main issue facing
the further development of investing in the space.

B The ‘Alphabet Soup’ of ESG ratings needs to be clarified into a more
comprehensible and visible categorization system similar to credit
ratings.

ESG analytics started being provided in the 1980’s by firms such as Vigeo-Eiris
(now owned by Moody’s) and Kinder, Lydenberg, Domini (KLD, now owned by
MSCI). This data provided a way to rate companies based not only on their financial
performance but also on their impact on the environment and society more broadly.
The information was initially consumed largely by faith-based investment managers
who wished to incorporate an ethical element into their investment practices.

The growth of the ESG movement has driven the establishment of a number of ESG
rating agencies and international frameworks seeking to provide investors with the
tools they need to make informed investment decisions. These ratings are already
both incredibly important in the development of a coherent and consistent ESG
investment ecosystem and the source of deep frustrations from investors.

ESG data providers cover a wide range of indicators, measuring the characteristics
of a firm according to different metrics such as diversity, corporate governance,
emissions, labour practices, etc. The exhibit below from Berg et al. (2020) provides
a list of categories (rows) for which different providers (columns) publish indicators.
Each cell reports the number of indicators that a certain rating company provides
for a certain category.



Number of Indicators per ESG Ratings Provider and Category.
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The large variety of data unfortunately has not come with standardization. Chatter;ji
et al. (2016) document a substantial lack of agreement between ESG ratings from
different providers. Such disagreement persists even after adjusting for differences
in methodology. Berg et al. (2020) find that a main source of divergence between
providers is caused by the fact that different firms may measure the same attribute
with different variables (e.g., measuring labour practices with workforce turnover
vs. number of labour-related lawsuits). Another measurement issue is that there
seems to exist a rater effect, whereby raters that score a company high in a certain
category will tend to give it a high score also in other categories.

As a concrete example of how three major ESG data providers can vary in their
view is provided in the exhibit below.'® The different environmental scores for Tesla
are particularly remarkable: it gets a near-perfect score from MSCI because of the
low amount of carbon produced by its products (electric cars), while Tesla gets a
zero from FTSE because it focusses on the emissions from its factories.

Disparate ESG Score from Sustainalytics, FTSE, MSCI for Selected Companies
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Source: Wall Street Journal (2018).

10. See: https://www.wsj.com/articles/is-tesla-or-exxon-more-sustainable-it-depends-whom-you-ask-1537199931
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A 2018 paper by Robert Eccles and Judith Stroehle at the University of Oxford
entitled ‘Exploring Social Origins in the Construction of Environmental, Social

and Governance Measures’ outlined the issue surrounding ESG data provision
succinctly. ‘As there is no generally agreed-upon set of measures to capture the
fuzzy concepts which describe a firm’s non-financial performance, the construction
of ESG is virtually left to the discretion of the undertaker,’ the authors wrote.

Sustainalytics, which is owned by Morningstar, uses proprietary software to gather
and analyse data and has a team of more than 350 analysts looking to assess the
ESG risks that companies face. It rates companies both within the total corporate
universe and within their industry groups. The ratings range from ‘negligible’ to
‘severe’ risks. For example, Sustainalytics rates ExxonMobil a high risk primarily
due to its carbon-heavy operations. As for companies that fall under the S-for-
social segment of ESG, Sustainalytics scores Facebook a medium risk because

its vast collection of user data raises privacy, security, antitrust, and reputational
exposure.

In contrast, MSCI, another major ESG ratings firm, focuses on comparing
companies’ ESG performance relative to their sectors. It uses a letter-based
system similar to those employed by credit rating agencies, ranging from AAA to
CCC. MSCI rates ExxonMobil an average BBB, which is better than Sustainalytics’
grade. Yet MSCI branded Facebook a laggard with a B because it compares so
unfavourably with the two dozen or so peers in its industry. That’s worse than
Sustainalytics’ rating.

Add to this the ratings provided by other data vendors — Thomson-Reuters,
Standard & Poor’s, Refinitiv and others, and you end up with what many have
called an ‘alphabet soup’ of different ratings, where comparability is difficult and
resulting in the aforementioned issues regarding size and geographical bias. All of
this makes for significant difficulties when it comes to establishing what actually
constitutes a sustainable investment. The (busy) graphic below gives an idea of just
how confusingly crowded this space currently is.

Companies Face a Crowded and Confusing Landscape of 600+ Ratings and Rankins
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There are a number of public organisations seeking to provide frameworks in
these areas. The Sustainability Accounting Standards Board (SASB) evaluates the
financial materiality of ESG factors and provides guidelines industry by industry. It
lists 77 industry metrics that track the impact of environmental issues on company
accounts. The Task Force on Climate-related Financial Disclosures aimed at
assessing a company’s exposure to climate change risk. The TCFD was set up in
New York five years ago by the G20’s Financial Stability Board under its former
chair, Mark Carney, then Bank of England governor.

What we need is a generally acceptable and consistent disclosure and ratings
process similar to international accounting standards. It may be that this wish

is close to being granted. In November, at the UN’s COP26 climate summit,

the International Financial Reporting Standards Foundation — which develops

and promotes international accounting standards — is set to launch a global
Sustainability Standards Board. If governments adopt the standard, as experts
believe many will, ESG measurement and reporting could become more streamlined
and easier to execute. Certainly, this remains an area where there needs to be
concerted action in order to drive a more coherent and comprehensible ratings
landscape.
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Chapter

3

From ESG to Climate+

Key points

B As climate investment matures, investors will increasingly seek to
differentiate their climate positive portfolios from more generic ESG-
related strategies.

m  Different data vendors have different approaches to climate data.

B |nvestors should seek to combine information from different data
sources to form robust climate-focused stock selection procedures.
The most sophisticated investors will develop proprietary models
that incorporate raw data as well as third-party ratings.

We stated above that climate is just one of a range of different factors considered
within the ‘E’ of ESG. Increasingly, the data vendors who provide ESG ratings are
also providing discrete climate-related ratings to enable investors to make informed
decisions specifically about climate. We recognise that so far in this paper we

have largely gone along with the equivalency many have drawn between ESG and
climate. This is because we believe that the former works well as a proxy for the
latter. But it is not a perfect fit and as the market for climate positive investment
develops and the quality and granularity of the data improve, we expect investors to
focus increasingly on specific climate ratings.

Climate ratings are only marginally less bewildering than their ESG counterparts.
Firstly, there are the climate elements of ESG data vendor ratings. So Sustainalytics
provides a series of ratings under its Climate Solutions umbrella. These climate
ratings also filter into its ratings for a firm’s environmental performance, proving
clearly the overlap between the two spheres. Sustainalytics further breaks down

its climate ratings into six distinct areas: Carbon Risk Ratings, Carbon Solutions
Involvement, Carbon Emissions Data, Fossil Fuel Involvement, Stranded Carbon
Assets and Engagement. These sub-divisions provide a neat shorthand for
highlighting the ways in which ratings firms think about the different risks and
opportunities provided by the move to a zero-carbon future.

Similar ratings are provided by MSCI, who supply over 700 unique climate-related
data points about the firms they survey. These metrics are structured around the
firm’s analytical framework for net-zero, which seeks to chart the various stages
in a company’s journey towards carbon neutrality. The four key pillars of this
framework are transition risk, green opportunities, 1.5-degree compliance and
physical risk.
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MSC/I’s ESG Analytical Framework
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It is particularly worth focusing in on MSCI’s Climate VaR metric, which seeks to
establish a forward-looking and returns-based data point for investors, establishing
the degree to which a company (or, indeed, an entire portfolio) is exposed to
climate-related risk. This is interesting as, unlike metrics like carbon footprints,

it does not rely on historical data but rather seeks to map the future path of a
company’s climate risks.

Alongside ESG data vendors there are a number of specific climate ratings
providers whose work is focused solely on climate risk. The most established of
these is the CDP (formerly the Carbon Disclosure Project), which issues firms with
a letter-rating — CDP Scores - based on their emissions performance. CDP lists
the companies that make its A list each year — in 2020 there were 277 companies
globally that were given this highest rating.

Increasingly, investors are developing their own proprietary models to measure
climate risk and prepare their portfolios for the transition to net zero. We have found
that third-party vendors tend to cover carbon and efficiency-related metrics well,
while assessments of physical risks tend to be more provisional and backward-
looking. When it comes to climate models, the past is not a good guide to the
future and climate models are just not linear projections. We suggest investors
wishing to capture the physical risks associated with their portfolios incorporate
econometric models that allow them to assess the potential damage from the
variety of physical risks posed by climate change.
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4

Environmental Regulation in
the Investment Industry

Key points

B There are a number of global organisations seeking to drive ethical
and sustainable investment in the financial services industry.

B Europe is leading regulation of financial services, with Sustainable
Finance Disclosure Regulation scoring funds on their compliance
with ESG metrics.

B US regulators have been slow to clarify their thinking around ESG
regulation.

Over 2,200 investment managers globally have signed on to the United Nations
(UN) PRI (Principles for Responsible Investing), which encourages signatories to
‘incorporate ESG issues into investment analysis and decision-making processes.’
Such airy commitments, while laudable, are unlikely to prove sufficient to drive
meaningful change in the investment industry, and have also led to accusations

of ‘greenwashing’ — funds that purport to pursue sustainable investments without
delivering on these promises. In order to combat such cynical manipulation of

a significant issue, regulators have moved in to lay down clear and measurable
targets for ESG-focused funds to fulfil.

The EU has taken the lead in setting out ESG regulation for the financial services
industry, with its Sustainable Finance Disclosure Regulation (SFDR) attempting

to establish a gold standard for ESG investment. From March of 2021, funds
wishing to comply with SFDR regulation must make clear and regular disclosures to
regulators and investors about the integration of ESG elements into the investment
process. Periodic updates will be required from January 2022.

SFDR disclosure falls into two categories: firstly, the need to disclose where
investment activities contribute towards material adverse sustainable impacts
(environmental harm); and, secondly, the need to disclose positive sustainable
impact investments. These latter are separated into two sub-sections: either a
sustainable investment (Article 9 of SFDR) or a partially sustainable investment
(Article 8 of SFDR). Funds which do not achieve any material sustainable impact are
referred to as Article 6. It’s important to note that SFDR applies not only to publicly
listed funds but also to hedge funds and other alternative investment managers;
private equity funds; private debt funds; and any firm offering pension or insurance
products.
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Article 8, also known as ‘environmental and socially promoting’, applies ‘... where
a financial product promotes, among other characteristics, environmental or

social characteristics, or a combination of those characteristics, provided that the
companies in which the investments are made follow good governance practices.’

Article 9, also known as ‘products targeting sustainable investments’, covers
products targeting bespoke sustainable investments and applies ‘... where a
financial product has sustainable investment as its objective and an index has been
designated as a reference benchmark.’

The chart below, from law firm Eversheds, attempts to delineate the differences
between Articles 8 and 9.

Article 8 and 9 of the SFDR

Traditional investment objective combined with (voluntary) screening
promoted at portfolio level which is referenced in product literature

Traditional investment objective and investment policy which
refers to environmental or social considerations (other than ESG
risk) such as E+S opportunities, impact investing, or best-in-class
environmental or social performance

Traditional investment objective that includes a reference to
achieving its return through a [sustainable][E/Sligreen] portfolio

Products that do not themselves have an environmental or social
objective but they state they invest in something else that does

Article 9 ®m A product whose investment objective states the product is seeking

pl"OdUCtS to invest sustainably, as well as generate an investment return

(Artiole 6 also ® A product that targets environmental or social outcomes or

applies) prioritises environmental or social investments ahead of investment
returns

®m A product whose only stated intention is to deploy capital into
sustainable investments without regard for returns

Source: Eversheds

Essentially, Article 8 funds will have some level of broad ESG integration, while
Article 9 funds will have specific sustainability targets as the driving force behind
their investment mandate. Research from Morningstar in the report ‘SFDR — The
First 20 Days,” which has collected SFDR data on close to 50% of funds (i.e.,
5,695) domiciled in Luxembourg, Europe’s largest funds domicile, said preliminary
data from 30 asset managers found funds classified as Article 8 and 9 currently
represent up to 21% of total European funds and up to 25% of total European fund
assets. This means the current European ESG and sustainable fund market, based
on SFDR definitions, could therefore be worth as much as €2.5trn.



Article 8 and 9 Funds of Selected European Asset Managers
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We have yet to see whether the EU will accept firms’ SFDR definitions, and there
will likely be some degree of re-classification as the extent to which regulators
require strict adherence to definitions becomes clear. We believe that firms have
thus far been relatively circumspect in defining their funds as Article 9 and would
therefore anticipate a growing number of Article 9 funds to be classified, both

as new funds are launched and as an increasing number of Article 8 funds are
upgraded to Article 9.

The UK will not fall under the EU’s SFDR regulation directly, although it is expected
that many funds will seek to achieve SFDR compliance. In terms of UK regulation
specifically, the government has stated that it intends to make climate-related
financial disclosures mandatory for certain firms including occupational pension
schemes, insurers, banks and building societies and asset managers by 2025 by
adopting the recommendations of the UK’s regulator and the international Task
Force for Climate-related Financial Disclosures (TCFD).
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The Financial Stability Board (FSB)’s TCFD has seen broad take-up, although it

is both voluntary and seen as less rigorous than the EU’s SFDR rules. Chaired

by Michael Bloomberg, the TCFD began issuing recommendations to companies
to aid them in climate-related disclosure in 2017. These recommendations are
voluntary and are in place as guidelines to assist businesses in identifying and
sharing both risks and opportunities they face as a result of climate change. In turn,
investors, lenders, insurers, and other participants in the market will have a more
complete picture when assessing the value of those companies and the risks they
face. A goal of the TCFD is to encourage sustainable investments so as to build
an economy that is resilient in the face of climate-related uncertainties. The TCFD
consists of 32 individual members selected by the FSB from across the world of
policy, finance and business.

U.S. financial regulators have been slow to address climate change when compared
to jurisdictions such as the European Union and United Kingdom. Only in late

2020, for example, did the U.S. Federal Reserve join the Network of Central Banks
and Supervisors for Greening the Financial System (NGFS), an international group
focused on climate change risk.

On the securities side, the U.S. Securities and Exchange Commission (SEC) has
also been circumspect on climate disclosure. Since the election of President Biden,
however, the SEC has formed an enforcement team to focus on disclosures from
public companies related to climate change, investment-advisor activities, and
funds dedicated to ESG investments. The agency has also published a ‘risk alert,’
which included findings on shortcomings in ESG practices seen at firms during its
inspection process.
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5

Stewardship and Activism

Key points
B Shareholder activism has been key in driving corporate change.

B We believe that this will play an increasingly important part in
persuading companies to embrace decarbonization.

It’s worth recalling a point made earlier in this paper — that ethical investment has
long been a fundamental part of the role of financial institutions. It should come

as no surprise that it is long-term investors such as pension funds driving the

move to more sustainable investment practices. Any consideration of long-term
time horizons must now build in a vision of climate change and its potential to
significantly and negatively impact the course of human progress. Climate activism
has moved from the preserve of a number of specialist funds seeking to drive
change through engaging with company boards to the more universal concept of
stewardship — investors as asset owners seeking to achieve positive outcomes for a
range of different stakeholders.

The Principles for Responsible Investment (PRI) defines stewardship as investor
action that seeks to achieve the following aims:

] Engaging with current or potential investees/issuers, across all asset classes:
] Voting at shareholder meetings;

] Filing shareholder resolutions/proposals;

] Fulfilling direct roles on investee boards and board committees;

] Litigating;

] Engaging with policy makers and standard setters;

] Contributing to public goods (such as research);

[ Engaging in public discourse and disclosures that support stewardship goals;

] Negotiating with, and monitoring others in the investment chain (e.g. asset
owners engaging with investment managers).

All of these activities have become both more prevalent and widely accepted in
recent years, as investors have demanded more of the funds they invest in, and
these funds have, in turn, exerted pressure on corporations to set and achieve

climate goals.

The graphic below, from NGO SustainAbility, outlines the various different
approaches to stewardship when it comes to the environment, listing these modes
of engagement from most to least hostile. It should be noted that only a relatively
small number of fund engagements with corporations become public; there are
many more taking place behind closed doors.
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Approaches to Stewardship on Climate

Less Hostile/Private Approach More Hostile/Public Approach P>

Private Escalate Launch Public Force
Prepare Engagment Ownership Campaign Change
Research: speak No publicly Increase Release publicly Launch proxy
with competitors, disclosed activism  ownership disclosed letter fight
industry experts, through a mix /Presentation to
former/current Approach of equity and management Issue shareholder
employees, mlanagement derivatives in order ) . 2EEEEEl
swpprs ana PVl e PO OIS g1y
customers. regarding on management board performance AR [
Contact proposal/demands Leverage local aslentienched

shareholders to
asses likelihood of
support

Acquire stock
without public
disclosure:
accumulate
ownership through
a mix of equity
and derivatives,
avoiding regulatory
disclosure for as
long as possible
prior to launching
campaign

Source: SustainAbility

Request meeting
with the board to
present thesis

Request board
seats privately

regulatory fillings
(public disclosure
requirements)

to initiate and
encourage

trigger churn in
shareholder base

Attract other
like-minded
activist to
increase leverage
on management

Letter to
shareholders

Lobby proxy
advisors for
support for
potential proposal

Lobby research
analysts for public
support through
see-side research

and ignoring
shareholder
interests

Nominate
opposing slate
of directors

Work with a
strategic partner
to catalyse M&A

Hostile
acquisition offer

Litigation

Recent examples of stewardship success stories include ExxonMobil shareholders

backing an activist investor, the tiny hedge fund Engine Number 1, that said the

supermajor faced ‘existential risk’ because of its focus on fossil fuels. In Australia,

BHP withdrew from the World Coal Association as a result of a 2017 resolution,

and AGL, a leading energy company, announced that it would tie executive pay to

carbon transition measures, which followed a 2019 shareholder resolution.

Proponents of ESG-conscious operations are elaborating new standards and ‘best
practices’ related to corporate governance — again, here we find a significant

crossover between the various elements of the ESG triumvirate. Most prominently,

ESG-conscious investors are looking into how boards and management teams

oversee environmental and social performance, how ESG oversight is allocated

among board committees, and whether a board has sufficient expertise in

environmental and social issues. From the production of sustainability reports to a

firm’s subscription to international treaties regarding carbon reduction, shareholders

have an increasing ability to drive good — and sustainable — governance.



The Climate Action 100+, the largest ever global investor engagement initiative

on climate change, was launched at the end of 2017 and has attracted 615
signatory investors managing assets in excess of $55 trillion. These institutions are
pressuring public company managements and boards of directors in several target
industries (fossil fuels, mining, etc.) to enact greener policies, increase environment
disclosures, and systematically cut their GHG emissions. To date, the Climate
Action 100+ claims that more than one in five of its ‘focus companies’ in the fossil
fuel, mining, and automotive industries have committed to science-based emission
reduction targets.

We mentioned earlier that we are moving from a sustainable investing world
dominated by exclusion lists to one in which stewardship takes a much more
active and engaged role in driving change at companies. We now have a spectrum
of approaches that runs from exclusion to activism, with the pendulum swinging
increasingly away from the former and towards the latter. We as engaged investors
must be aware of the possibility for greenwashing and hypocrisy here — there is
clearly the potential for an element of bad faith to creep into the dynamic. But,

if managed in the correct fashion, and in a coordinated and coherent manner,
investors have extraordinary power to drive meaningful change at the companies
in which they invest. We urge all asset owners to have a stewardship plan that
sets out in detail what they expect of the firms they invest in and believe that

the investment industry is well-positioned to leave a powerful legacy for future
generations in the way it has taken the lead on the climate crisis.
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What Securities are ‘Good’ for
the Environment?

Key points
B What are ‘good securities’?

B |dentifying investments that outperform from an environmental
standpoint is not easy; this is a complex and nuanced

Introduction

We thought it might be useful to map out our approach to the selection of ‘good’
or climate-positive securities. It’s important to stress that our thinking is constantly
evolving here, and that the correct approach to constructing climate-positive
portfolios remains a mixture of art and science. We have regular and occasionally
heated debates around the subject internally, and so what is presented here is

not to be thought of as the last word, but rather an indication of the current state
of an ongoing discussion about the difficulties and nuances of security selection

in a world where climate will play an increasing and often primary role in asset
allocation.

To identify good securities, one needs to know how to spot bad ones. The biggest
threat to the environment is the emission of greenhouse gasses, which come from
a variety of sources (see chart below). Energy production is the main culprit, which
can be divided into energy used by industry, for transport, and in buildings. Iron
and steel production (7.2% of total), which often involves the use of coal, deserves
a particular mention. As does road transport (11.9%), which explains the push for
electric cars. Livestock & manure (5.8%) is a sizable contributor to gas emissions
as well, so tilting consumption towards plant-based foods would help reduce
emissions.
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In this section of the White Paper we explore whether securities from a wide range
of asset classes are good from an environmental standpoint. It's a situation painted
in shades of grey, with a host of indirect effects, easy-to-overlook nuances, and
shifting dynamics (technological advances, policy changes, etc.). We are therefore
the first to admit that this chapter will be just a scratching of the surface, and
welcome feedback and further discussion. However, we cannot let the complexity
of the topic persuade us not even to attempt to shed light on it. Climate change is
too important for that.

For each assets class, we comment on the mechanism by which investing in good
securities helps with the transition to a low-carbon economy. The direct impact
varies from lowering the cost of capital for stocks and bonds, financing climate-
friendly projects in case of green bonds, facilitating functioning markets for key
commodities, helping to share the risk of extreme weather by including catastrophe
bonds, and (perhaps most direct of all) reducing the carbon budget available to
polluters with a buy-and-hold physical EU carbon credit investment.

An important indirect effect is that by cheering on some companies and securities,
and shunning others, the investment community exerts pressure. Company boards
don’t just factor in their cost of capital, but also a rich set of interactions with other
stakeholders, like employees, regulators, and customers, and for this a company’s
climate or ESG credentials likely matter a lot. Similarly, using a commodity on the
naughty list can have reputational ramifications. Hence responsible investing helps
create a firm message in the ‘Zeitgeist’: that urgent action on climate change is
needed.

69

Climate Investment:
Positioning Portfolios for a Warmer World



70

Climate Investment:
Positioning Portfolios for a Warmer World

We start our discussion with stocks, for which a plethora of data is available. Those
data are often conflicting and inconsistent. We argue for using data sources that
are holistic (capture production and utilisation effects) and tap into multiple high-
quality data sources.

1. Stocks

[ Stock markets are where we find the most information about companies via
annual reports and analyst views.

[ ] ESG data can be complex and contradictory.

[ How do we harness this data to select the most sustainable stocks?

1.1 How to Use ESG Data to Select Good Stocks

We have discussed above the baffling array of ESG data vendors and their
sometimes contradictory ratings. This begs the question as to whether it is possible
to use ESG data to establish which stocks are good for the environment? We argue
for an approach that makes uses of the plethora of available data in the following
manner. Firstly, determine what aspect of ESG matters to you. For this paper, that
means a focus on the E(nvironmental) score, or (more narrowly) the climate-related
aspects of the E in ESG.

Secondly, we suggest using data sources that take a more holistic view: for
example, in the case of Tesla that would mean also incorporating in your analysis
the fact that their products help to move people away from polluting combustion-
engine cars, and not just looking at the pollution produced by their factories. This
point will return when we consider other asset classes, and particularly in the case
of commodities, which invariably are harmful to the environment to produce, yet
many play a key role in the transition to a low-carbon economy.

Thirdly, diversification is also beneficial in the context of data, meaning that we
consider it sensible to average the ratings of multiple (high-quality, holistically-
oriented, E-focused) data providers. One may see this as a form of tapping into the
wisdom of the crowds, as different people working at the various data providers
may have their own unique insights. More sophisticated investors will create their
own proprietary climate models, which combine third-party information with the
firm’s own analysis.

As investors move from exclusion lists to more integrated and engaged climate
strategies, we believe that there will be a concomitant increase in the sophistication
of portfolio construction and analytical tools, allowing investors to specify more
precisely the stocks they wish to select and those they want to avoid. Furthermore,
companies will increasingly have to report more data about the various scopes

of their emissions, so that investors will be much better able to get a picture of

the climate damage done by a firm’s entire ecosystem, as well as the steps the
company is taking to mitigate this harm.



1.2 ESG Equity Index Futures

Many investors prefer to take exposure to a broad baskets of stocks, like the S&P
500, rather than selected individual companies. Investors seeking to ensure that
they invest sustainably might still want the convenience of index exposure, while
filtering out a handful of companies that are deemed bad for the climate or have
a low ESG score. If you don’t want to invest in the physical constituents of the
basket, you can ask a bank to create a return swap on your basket of choice.
The bank, of course, will charge you for this service. Also, it creates a level of
dependency with the bank, including having some counterparty risk.

An alternative is investing in one of the recently introduced exchange traded ESG
futures. These futures reference selected equity indices, such as the S&P 500,
Eurostoxx 600, and Swedish OMX 30 index, with adjustments made to exclude
firms that are viewed as incompatible with an ESG-focused investment strategy.

Companies might be excluded for several reasons. Berkshire Hathaway (S&P500
member) could be excluded as, according to several of the major raters, it lacks
proper reporting on environment and social issues. Moreover, Berkshire Hathaway
gets penalized for its governance, because the board has a relatively low fraction
of independent members. Other examples of exclusion from the ESG futures are
Netflix (S&P 500) for having a low UN Global compact score, Airbus (Stoxx Europe
B00) for its controversial weapons production, and Evolution Gaming (OMX 30) for
operating in the gambling industry.

These are new contracts, and liquidity is still limited. However, there has been
a steady improvement in terms of volumes and open interest. The exhibit below
shows volumes and open interest for the S&P 500 ESG future.

Volume and Open Interest for the S&P 500 ESG Future

We report the rolling Average Daily Volume (ADV) and Open Interest (Ol) for the S&P 500 ESG
contract (both expressed in numbers of contracts).
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2. Corporate Bonds

| Green corporate bonds require much of the same analysis as green stocks.

u There are an increasing number of ratings that look specifically at the
sustainability of debt.

| Green and sustainable bonds have been issued by a wide range of
corporations globally.

In principle one can extend any climate or ESG view on a company’s stock to
the corporate bonds issued by the same entity. That said, one company can
issue many different corporate bonds, varying in terms of duration, seniority level,
etc., which may necessitate ad-hoc adjustment to be made to incorporate ESG
considerations properly.

ESG has not yet impacted the world of fixed income to the same extent as the
equity markets. At the end of 2019, only around 20% of global ESG-related
investments were in fixed income. Partly this is a facet of the fact that shareholders
have voting rights and usually greater ability to influence management behaviour.
There is also the potential of significant upside for the shareholders of those firms
who can turn the current focus on ESG to their advantage. However, we still believe
that ESG will increasingly become an important consideration for fixed income
investors as the credit risk associated with them grows: ESG impacts the whole
enterprise value not just the equity. Initially there will be inevitable spillover from
the equity markets, where ESG considerations are increasingly driving corporate
behaviour. Longer term, we believe ESG risks will be considered as part of credit
risk. There’s also the fact that ESG investors in credit have the ability to effect
positive change in companies who do not have publicly-tradable equities — the vast
and increasing world of firms with private equity but public debt.

The chart below, from Invesco’s Fixed Income Survey, shows the striking rise in
respondents who are incorporating ESG metrics into their credit funds.

Credit Funds Incorporating ESG into Investment Metrics

80%
69%
56%

North America EMEA Asia Pacific

N 2018 2019 = 2020

Source: Invesco Global Fixed Income Study, May 2020. Sample size: 2018 = 79, 2019 = 107, 2020 = 147.
EMEA = Europe, Middle East and Africa.




The identification and management of ESG-related risks is a form of enterprise risk
management. We believe that it will increasingly be the case that firms who fail to
address environmental, social and governance issues face being punished by their
customers, regulators and investors. This may have significant ramifications for
bondholders with the potential for such events to have a material adverse impact
on a firm’s credit quality. We are already seeing increasing recognition from credit
ratings agencies of the magnitude of potential ESG-related incidents and their
ability to impact a company’s credit profile. With the advent of green bonds, ESG-
focused fixed income funds that go beyond mere exclusion lists, and an increasing
availability of ESG-related tools and data, we expect to see continued interest and
growth in ESG-focused fixed income in the coming years.

It’s worth thinking about the dynamics of distressed bond situations, where often
bondholders have significantly greater power than equity holders and are in a
unique position to insist upon positive environmental changes as a company
emerges from administration. Distressed investors have thus far been below the
parapet as far as ESG goes. You can understand why: there are clear commercial
sensitivities to their negotiations and it tends to be a secretive section of the
markets anyway. Furthermore, you can understand why the white-hot pain of
corporate distress may historically not have been the best forum to bring up ‘softer’
issues like sustainability. We believe that this will change, though, as more funds
embrace ESG and activist ESG funds move into the distressed debt space.

2.1 The Advent of Green and Sustainable Bonds

ESG-labelled debt is issued to finance projects with a specific ESG focus. Such
debt was virtually non-existent in 2013, but has been on a meteoric rise since
then, as the exhibit below illustrates. Initially the focus was almost exclusively on
green bonds, which are used to finance projects linked to climate or environmental
themes. These can be issued by supranational organizations, governments, and
corporates. Subsequently also social, sustainable, and sustainability-linked bonds
have become more commonplace. These bonds are broader in scope than green
bonds, by having a more general sustainability or ESG objective, which means that
also companies that don’t naturally have projects suitable for green financing can
participate in sustainable finance. As Flammer (2020) notices, for the issuer, the
benefits may go beyond financing, as issuing a green bonds acts as a signal to the
market that the issuer is committed to the environment.

Issuance of ESG-Labelled Debt

2013
2014
2015
2016
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2018

2019
2020

2021 : :
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I Green Social N Sustainability Sustainability-linked

Source: Morgan Stanley. Note that 2021 values are part year (January to July).

11. See: ‘Corporate green bonds’ by C. Flammer, forthcoming the Journal of Financial Economics.
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2.2 Examples of Green Corporate Bonds

Corporate debt accounts for about half of all green bond issuance, with Sovereigns,
Supranational and Agencies (SSA) being the other big category. The chart below
shows the different types of corporate green bonds outstanding and how the
capital raised is then deployed.

Type of Green Bonds

Type

Proceeds raised
by bond sale are

Debt recourse

Example

‘Use of Proceeds’ Bond

Earmarked for green
projects

Recourse to the issuer:
same credit rating
applies as issuer's other
bonds

EIB ‘Climate Awareness
Bond’ (backed by EIB);
Barclays Green Bond

‘Use of Proceeds’ Revenue
Bond or ABS

Earmarked for or
refinances green
projects

Revenue streams from
the issuers though fees,
taxes etc are collateral
for the debt

Hawaii State (backed by
fee on electricity bills of
the state utilities)

Project Bond

Ring-fenced for the
specific underlying
green project(s)

Recourse is only to the
project's assets and
balance sheet

Invenergy Wind Farm
(backed by Invenergy
Campo Palomas wind
farm)

Securitisation (ABS) Bond

Refinance portfolios

of green projects or
proceeds are earmarked
for green projects

Recourse is to a group
of projects that have
been grouped together
(e.g. solar leases or
green mortgages)

Tesla Energy (backed by
residential solar leases);
Obvion (backed by
green mortgages)

Covered Bond

Earmarked for eligible
projects included in the
covered pool

Recourse to the issuer
and, if the issuer is
unable to repay the
bond, to the covered
pool

Berlin Hyp green
Pfandbrief; Sparebank
1 Bolligkredit green
covered bond

Loan

Earmarked for eligible
projects or secured on
eligible assets

Full recourse to the
borrower(s) in the
case of unsecured
loans. Recourse to
the collateral in the
case of secured loans,
but may also feature
limited recourse to the
borrower(s).

MEP Werke, Ivanhoe
Cambridge and Natixis
Assurances (DUO), OVG

Other debt instruments

Earmarked for eligible
projects

Convertible Bonds or
Notes, Schuldschein,
Commercial Paper,
Sukuk, Debentures

Source: ClimateBonds.Net

Green bonds have been issued by a wide number of different corporations for a
variety of different purposes. We have seen particular issuance from European
companies in the communications and financial services industries, while utilities
are increasingly issuing sustainability-linked bonds (SLBs). Recent issuers of green
bonds range from Berkeley Homes in the UK to Deutsche Bank in Germany, while
Apple issued a $1bn SLB in May 2021.



Corporate ESG Labelled Debt by Sector
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Source: Morgan Stanley. 2021 values are part year (January to July).

To prevent ‘greenwashing’ — companies simply claiming adherence to green
principles without backing it up with actions — organization that provide a control
function have sprung up. One is the not-for-profit Climate Bonds Initiative

who developed the Climate Bonds Standard and Certification Scheme and are
supported by HSBC."? In the exhibit below, from their 2019 ‘Green Bond Global
State of The Market’, we observe that the proceeds of green bonds are mostly used
for energy (efficiency and renewable), green buildings, and clean transportation
projects.’®

Use of Proceeds for Green (Climate) Bonds

80

USD Billion

60

40

20

Energy Buildings  Transport Water Waste Land use Industry ICT

. 2017 2018 . 2019

Source: Climate Bonds Initiative.

12. See their website: https://www.climatebonds.net/ 13. See: https://www.climatebonds.net/files/reports/cbi_sotm_2019_vol1_04d.pdf
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3. Government Bonds

] Following the surge of company-level ESG metrics, country-level (sovereign)
ESG scores have been a subject of increasing focus.

[ ] The most logical instrument to link to sovereign scores is a country’s
Government debt, as investing in it essentially helps a Government finance its
operations.

] Credit rating agencies, such as Moody’s and S&P have signed up to the
United Nations Principles for Responsible Investing (UN PRI) and by now
include ESG aspects in their credit reports.

For sovereign issuers, ESG rating agencies have developed country-level indices
focusing on the long-term sustainability of the respective country’s economy. A set
of ESG scores for sovereigns is also produced by the World Bank. These provide
information on 17 sustainability themes reflecting the 17 Sustainable Development
Goals from the United Nations. We reproduce the monitored themes in Figure 17.

Sustainability Themes for World Bank Sovereign ESG Ratings

Environment Social Governance
Emissions & pollution Education & skills Human rights
Natural capital endowment & management  Employment Government effectiveness
Energy use & security Demography Stability & rule of law
Environment/climate risk & resilience Poverty & inequality Economic environment
Food security Health & nutrition Gender

Access to services Innovation

Source: World Bank.

In a recent report, Bank of America introduced a methodology for ranking 34
developed and emerging countries, together accounting for about 80% of the
world’s GDP.' Their score is based on 25 attributes for the following six indicators:
(1) climate change; (2) biodiversity and land; (3) innovation; (4) health; (5) people;
and (6) governance. The summary results are presented in the table below.

14. The 27 October 2020 ‘Introducing Sovereign ESG ranking’ report by Bank of America.
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Sovereign ESG Rankings

ESG Climate Biodiversity
Country Ranking Change and Land Innovation Health People Governance

Switzerland
Denmark
Top 5 Sweden
Finland
Norway
Germany
Japan
Netherlands
UK
France
Australia
Canada
South Korea
us
Spain
Poland
Others Italy
Malaysia
Thailand
Indonesia
Brazil
Vietnam
Argentina
Russia
China
Philippines
Mexico
Bangladesh
Turkey
India
South Africa
Bottom  Saudi Arabia

Pakistan

Nigeria

Note: The color reference for overall ranks is using 3-color scale: Green for higher and Orange for

lower ranked countries. The color coding for core indicators can be read as darker the better, Green=
Environment, Orange= Social and Blue = Governance. These ESG rankings were intended to be an
indicative metric only and may not be used for reference purposes or as a measure of performance for any
financial instrument or contract, or otherwise relied upon by third parties for any other purpose, without
the prior written consent of BofA Global Research. These ESG rankings were not created to act as a
benchmark. Source: BofA EMEA ESG Research, World Bank, World Economic Forum, OECD, WHO, Yale,
World Resource Institute.

Source: the 27 October 2020 ‘Introducing Sovereign ESG ranking’ report by Bank of America.

Several observations can be made concerning sovereign ESG performance, where
we will mostly focus on the climate change score and the overall ESG ranking.
Firstly, developed countries, with higher GDP per person, tend to rank higher than
emerging market countries. Developed countries have more leeway to focus on the
environment, are more advanced in their clean technologies, and tend to rely less
on fossil fuels for power generation.
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Among less-developed nations, there is still considerable variation in the climate
and overall score. European countries rank highest, as Europe is clearly at the
forefront of fighting climate change. The US is at the bottom of the pack, which is
due to their high waste per capita and poor water management. The low US ranking
is not directly due to the temporary withdrawal from the Paris Climate Agreement
under former President Trump, as the US continued to target greenhouse gas
emission reductions consistent with the Paris Agreement.

4. Other Asset Classes

We will now look at a range of other asset classes and the extent to which they
have engaged with climate positive investment. While the large private equity
houses have at least gestured towards the necessity of ESG-compliance, it’s clear
that at least one element driving the boom in public-to-private deals in recent years
has been the fact that private companies are not subject to the same levels of
scrutiny or public pressure regarding their performance — both financially and non-
financially. There are sustainability success stories in the industry. Goldman Sachs’
buyout arm backed the wind farm strategy of Orsted as it moved away from oil and
gas, for instance. But the overall picture is more negative.

A recent analysis by consultancy Bain admitted there was ‘scepticism’ about ESG
investing in the private equity industry, although it highlighted other positive stories,
such as the overhaul of Polish convenience store chain Zabka, owned by CVC,
which led to substantial cuts in plastic waste and CO2 emissions, and a boost

in plant-based food sales. These, though, are exceptions to the rule, and private
equity firms need to do more to persuade a sceptical public that gestures towards
ESG are anything more than that. Given the scale of the private equity industry and
its importance to global markets — remember that many of these firms will eventually
return to public ownership — we believe this ought to be an area of significant focus
going forward. As with elsewhere, Europe significantly leads world in encouraging
its private equity firms to embrace environmental pledges and disclosure.

PE Funds with ESG Commitments by Region

$426 billion total $220 billion $276 billion $161 billion
100%

No commitment

80% $190 billion

$184 billion
60% $260 billion

40%

20%

$21 billion
0%

Americas Europe Asia Rest of World

Bl Fund values with commitment to Principles for Responsible Investment, Net-Zero Asset Owner Alliance or Task Force on
Climate-related Financial Disclosures

Source: McKinsey, 2021.




Impact investment in housing is already a well-established subset of responsible
investment. Although usually social goals are the driving force behind these
strategies, sustainable building is an area of growing significance. A Bank of
England paper published in April 2021 entitled ‘Climate Policy and Transition Risk in
the Housing Market’ outlined the challenges and opportunities for the sector in the
UK. It noted that housing accounted for around 15% of greenhouse gas emissions
and that the building trade had been slow to adopt more sustainable building
methods. It highlighted the importance of regulation in driving improvements to
practices and the necessity of ensuring that lower-cost housing did not always
mean less sustainable housing.

We’ve noted several times the overlap between the various elements of ESG

and it’s in housebuilding that these are seen at their most pronounced. More
sustainable homes are better homes and must be available to all. It’s clear that the
industry is waking up to this reality and, at least among listed house builders in
developed nations, there appears to be a growing recognition of the importance of
building with an eye to long-term sustainability as well as profitability. Again, this
may be down to the fact that these companies rely on sourcing capital from more
enlightened institutions that have made clear the focus they put on sustainability.

Cryptocurrencies might have been designed to raise the blood pressure of climate
campaigners. The way bitcoin and most other cryptocurrencies operate today
rewards energy waste. To generate new coins, miners around the world operate
fleets of computers that compete against one another to crack increasingly difficult
mathematical problems. Because of that escalation, miners have an incentive

to work around the clock and operate as many computers as possible. The end
result: globally, bitcoin mining consumes about as much electricity as the nation

of Finland, with a carbon footprint comparable to that of the London metropolitan
area.

Bitcoin Global Electricity Consumption

Annualised daily rate, estimate assuming USD 0.05/kWh electricity
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Source: Quartz, 2021.
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5. Commodities

| The production of most commodities is harmful to the environment.

n Commodities, though, are necessary to life. We must therefore take a nuanced
view on commodities, one that factors in both production and utilization, as
well as ascertaining the range of possible alternatives to each commodity.

Commodities are, if you'll pardon the pun, at the coalface of the ESG movement.
The mining industry is responsible for some of the worst environmental degradation
globally, is a significant contributor to deforestation and responsible for around 7%
of global GHG emissions. Commodities, though, are vital for the transition to a low-
carbon economy, with lithium, graphite, nickel, manganese and cobalt all crucial
components of electric vehicle batteries. The chart below shows how dramatically
the demand for nickel has grown as electric vehicle manufacturing has taken off.

Demand for Nickel from EVs and Batteries

40%

30% |

20%

. 111
0% - . I. II II . . . )

2012 2013 2014 2015 2016 2017 2018 2019 2020
| __§av, Batteries

Source: Barclays.

The mining industry has taken steps to improve its reputation when it comes to
sustainability, with Rio Tinto, for instance, tying 15% of executive pay to ESG-
related goals. It is clear, though, that commodities remain problematic from an ESG
investment perspective, requiring a nuanced approach and a significant amount of
analysis to differentiate between the good and the bad in the space.



5.1 What Should we Eat?

About a quarter of greenhouse emissions comes from food production, as shown
by the figure below.'® Transportation and packaging account for just a small portion
of the food-related greenhouse emissions. The bigger question is what type of food
is good for the environment. That is, what should we eat?

Global Greenhouse Emissions from Food Production

Global Emissions Retail: 3% of food emissions

52.3 billion tonnes of
carbon dioxide equivalents Packaging: 5% of food emissions

Supply chain

Transport: 6% of food emissions 1 8%

Food processing: 4% of food emissions

Livestock and fisheries
31%

Livestock & fish farms L Methene from cattle’s digestion
30% of food emissions ("enteric fermentation”)
Emission from manure
management

Emission from pasture
management

Fuel use from fisheries

74%

Non-Food

Crops for animal feed
6% of food emissions

Crop production
[27%

Land Use

| 24%

Land use change: 18%
Cultivated organic soils: 4%
Savannah burning: 2%

Food: 26%

Source: Our World in Data.

The greenhouse gas footprint of plant-based products is typically much lower than
the footprint of animal-based products, as illustrated below.'® Methane production
by cows makes beef a very greenhouse gas-intensive food. Also, chocolate

ranks high in terms of emissions, as cocoa production is often associated with
deforestation and forest degradation.

15. In this section we rely on information visualized by Our World in Data: https://ourworldindata.org/environmental-impacts-of-food. The underlying data is from a large
meta-analysis of worldwide food systems published in Science: Poore, J., & Nemecek, T. (2018). Reducing food’s environmental impacts through producers and consumers.
Science, 360(6392), 987-992. 16. Again from: https://ourworldindata.org/environmental-impacts-of-food
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Greenhouse Gas Emissions Across the Food Supply Chain

i o omr w @R

P\

Land Use Farm Animal Proccesing Transport Retail Packaging
Change food

Aboveground Methane emissions ~ On-farm emissions Emissions from Emissions from Emissions from Emissions fromthe

changes in biomass  from cows, methane from crop production energy use in the energy use in the energy use production of

from deforestation,  fromrice, emissions  and its processing process of transport of food refrigeration and packaging materials,

and belowground from fertilizers, into feed for livestock converting raw items in-country and other retail material transport

changes in soil manure, and farm agricultural products internationally processes and end-of-life

carbon machinery into final food items disposal

Transport emissions are very small for most food products

N
Beef (beef herd) .l 60
Lamb & Mutton \ Methane production from cows, and land conversion for grazing and
animal feed means beef dedicated beef herds has a very high carbon
Cheese I 21 footprint.
Beef (dairy herd) 21 Diary co-products means beef from dairy herds has a
lower carbon footprint than dedicated beef hands.
Chocolate || 19
Coffee | R
Prawns (farmed) I 12
Palm Oil
Plg Meat Pigs and poultry are non-ruminant livestock so do not produce methane.
POU|tW Meat They have significantly lower emissions than beef and lamb.
Olive Oil
Fish (farmed)
Eggs
Rice I 4 Flooded rice produces methane, which dominates on-farm emissions.
i i i
Fish (wild catch) “ 3 ‘Farm’ emissons for wild fish refers to fuel used by fishing vessels.
i Methane production from cows means dairy milk has signifcantly
Milk .[l 3 higher emissions than plant-based milks.
Cane sugar 3

Groundnuts
Wheat & Rye
Tomatoes

Maize (Corn) CO2 emissions from most plant-based products are
as based as 10-50 times lower than most
animal-based products.

Factors such as transport distance, retail,
packaging, or specific farm methods are often small
compared to importance of food type.

Cassava
Soymilk
Peas
Bananas

Root vegetables

Apples
Citrus Fruit
Nuts
10 20 30 40 50 60
Nuts have a negative land use change figure Greenhouse gas emissions per kilogram of food product

because nut trees are currently replacing croplands;
carbon is stored in the trees.

(kg CO, -equivalents per kg product)

Source: Our World in Data.

Investors need to think about how they structure both their investments in
commodities and in the stocks of commodity producing and trading firms. Nuance
lies not only in understanding the difference between production and utilisation,
but also in the myriad ways that investors might find themselves exposed to
commodities in their portfolios without this being immediately clear to them. For
instance, they may have investments in banks that help finance intensive cattle
farming operations in Brazil, or in a conglomerate that has significant exposure to
chocolate production.



5.2 How Should We Move Around?

Is it more harmful for the environment to produce an electric car, or a petrol, or
a diesel car? The answer may surprise you: producing an electric car (and its

battery) is typically more harmful.’”

However, the subsequent use of electric cars
is obviously more environmentally friendly, even under current carbon intensities of

electricity generation, which often involves fossil fuels.'®

The fundamental difference between conventional, combustion-engine cars and
electric cars has to do with the process of transforming the potential (stored)
energy into kinetic (movement) energy. In combustion-engine cars, this energy is
stored in a chemical form and is released through a chemical reaction inside the
engine.

On the other hand, despite also having chemically stored energy, electric cars
release it electrochemically without any kind of combustion, thanks to lithium-
ion batteries. This means that there is no fuel being burned and therefore no air
pollution through CO2 happening while driving. They are also more efficient than
fossil fuel-powered cars.

If the source of energy to power these cars doesn’t come from solar panels, wind
turbines or even nuclear or hydroelectric, their CO2 emissions will be much higher.
For instance, if the electricity used to charge cars comes from the burning of
fossil fuels, it doesn’t matter if the EC are not polluting while being driven, as this
pollution was already released in some distant power plant.

This means that if you're driving an electric car in the US, where fossil fuels
accounted 62.7% of the country’s energy production in 2017, you’ll probably
release more CO2 into the atmosphere than if you’re driving it in Iceland, that runs
almost entirely on hydro, geothermal and solar energy.

Life-Cycle Emissions from Petrol, Diesel, and EU Electric Cars
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Life cycle emissions in gCO,eq/km

56%  -57% -58%

-62% -63%
I . -65% -67%

I  m Em R E EEEEEN

Petrol  Diesel Poland Germany Italy Netherlands UK Belgium Spain France Sweden EU-27

100

Scenario where average EU electricity is used to produce the batteries and the cars

I Battery production Car production
= Driving (fuel/electricity production and use) = CO, emissions in 2030

Source: Transport and Environment. *CO2 savings compared to the average of both diesel and petrol
emissions.

17. https://www.transportenvironment.org/discover/how-clean-are-electric-cars/ and https://www.transportenvironment.org/news/does-electric-vehicle-emit-less-
petrol-or-diesel 18. https://www.nature.com/articles/s41893-020-0488-7.epdf?referrer_access_token=Hmeo_HX1kF-2KzUXz051tdRgNOjAjWel9jnR3ZoTvOOMBHrNGD6k
2npei17x4aWWLctOfloyfalbHOWNy5EPZCOSWTbm4pfMxuvEuQUnMLszjDPeoVkBlIbvKQ2-fEFv3zieSCy-tF3BHi5vbyD3jSnmeEJUBuUX-CQG-8gTJdac58sREr6vV
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Turning specifically to metals, several key metals are important for electric car
(and battery) production. So even though mining those commodities is harmful

in and of itself, they are needed to transition away from combustion-engine cars.
This includes commodities such as copper, nickel, cobalt, and lithium. Platinum
and palladium are key for vehicle catalytic converters designed to reduce harmful
emissions for those engines still using petroleum.

5.3 How to Power Ourselves

We look here specifically at the role of coal in our economies, given that coal is by
some distance the most harmful fossil fuel. Coal’s primary use is as fuel to generate
electric power.' There are increasingly cost-efficient alternatives for coal when

it comes to electric power generation, like solar and wind energy. The secondary
use of coal is in the production of steel, where finding a viable alternative is harder.
Steel production accounts for around 8 percent of global carbon dioxide emissions,
and so addressing this more complex challenge is important.?% Alternative steel
production methods are being explored, as the exhibit below from a McKinsey
report on the topic illustrates.?’

To produce steel one needs coking coal, which is of higher purity than the thermal
coal used in energy generation. Coking coal is heated to remove other chemicals
resulting in near pure carbon, called coke. The coke is combined with raw iron
ore in a blast furnace to create pig iron. All in call coal plays three roles in the
production of steel: as reducing agent to produce pig iron, a source of energy, a
source carbon for the final product (steel is an alloy of carbon and iron).

Alternatives for each of the three roles are available but not always competitive, and
often the alternatives are not fully clean either. But the technology is developing.
And any scrap steel that can be sourced can be turned into new steel at a
competitive rate, hence recycling seems part of the solution.

Steel Production Alternatives

CO2 reduction

Strategy Examples Current Outlook
Blast furnace Make efficiency improvements to ~ Optimised BOF inputs (DRI, scrap),  Technology readily available at
efficiency (BOF) optimise BF/BOF operations increased fuel injection in BF (e.g., competitive cost

hydrogen, PCI)

Biomass reductants Use biomass reductant or fuel Tecnored process Process possible in South
America and Russia, due to
biomass availability

Carbon capture Capture fossil fuels and emissions Bioethanol production from CO2 Not available on an industrial
and usage and create new products emissions scale

Full decarbonisation possible

Strategy Examples Current Outlook
Electric arc furnace Maximize secondary flows and EAF - usage melt scrap Technology readily available at
(EAF) recycling by melting more scrap competitive cost

in EAF

DRI plus EAF using Increase usage of DRI in the EAF  Current DRI plus EAF plants using Technology readily available

natural gas natural gas (NG)
DRI plus EAF Replace fossil fuels in DRI MIDREX DRI process running on H2 Technology available at
using H2 process with renewable energy HYL DRI process running on H2 high cost

or H2

Source: McKinsey report.

19. Information for the US: https://www.eia.gov/energyexplained/coal/use-of-coal.php https://www.usgs.gov/fags/what-coal-used?qt-news_science_products=0#qt-
news_science_products 20. According to a 2020 world steel association position paper, ‘The steel industry generates between 7 and 9% of direct emissions from the global
use of fossil fuel.’. https://www.worldsteel.org/en/dam/jcr:7ec64bc1-c51c-439b-84b8-94496686b8c6/Position_paper_climate_2020_vfinal.pdf 21. https://www.mckinsey.
com/~/media/McKinsey/Industries/Metals%20and%20Mining/Our%?20Insights/Decarbonization%20challenge %20for%20steel/Decarbonization-challenge-for-steel.pdf
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5.4 How to Trade Commodities Sustainably

The French bank SocGen partnered with RFU, a sustainability consulting firm, to
provide an innovative and comprehensive ESG rating framework for all commodities
futures included in the BCOM index, as shown in the exhibit below. We note that
energies have a bad (very negative) score. Base metals score high (not so negative)
as they often have powerful use cases. Among softs, cocoa (primarily used
chocolate) has the most negative score. Grains have better score than meats (lean
hogs and live cattle). Silver is less negative than gold, as silver has more industrial
uses than gold.

RFU ESG Score for Commodities in the BCOM Index

Production Utilization Overall Social Ecological
Sl
16 -2.1|-1.0
LX
-2.8
LN
0.9 -1.2|-0.5
HG
B 0.
-1.2 g 0o
LA
23 -1.8|-2.9
Production | Utilization TICKER Social | Ecological
B NG Score | Score Overall Score | Score
CL Score

EEm Base metals = Energy m Grains & oilseeds
 Livestock I Precious W Softs

ESG Score from -10 (worst) to +10 (best)

Source: RFU and Société Générale.

Reading keys: QS: gasoil, XB: gasoline, HO: heating oil, NG: US natural gas, CO: Brent, CL: WTI, SI:
silver, GC: gold, LX: zinc, LN: nickel, HG: copper, LA: aluminium, BO: beanoil, SM: soymeal, S : soybean,
KW: Kansas wheat, W : wheat, C : corn, KC: Arabica coffee, SB: sugar, CC: cocoa, CT: cotton, LH: lean
hog, LC: live cattle RFU sustainably rating span from -10, which represents the most negative ESG impact,
to +10, which represents the most positive ESG impact. Here, all commodities have scores below zero,
excepted wheat at +0.2. For display purposes we fixed the polar axis maximum at zero.

The overall (net) score factors in both social and ecological aspects. In this paper,
our focus is more on the ecological aspects. From the last column of the table
below, one can see that a focus on ecological (rather than social) scores benefits
several metals, notably copper, nickel, palladium, and platinum, which are all
important for the transition to clean cars. Also, silver has important industrial uses,
including in photovoltaic solar cells. Gold on the other hand has fewer industrial
uses. Energies and meats look even worse on just their ecological score.
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RFU Sustainability Rating for Commodities, Split Into Social and Ecological Scores

Overall Production Utilisation Social Ecological
Sector Commodity Score Score Score Score Score
Metals Aluminium -2.3 -3.9 0.0 -1.8 -2.9
Copper -1.2 -3.7 2.3 -1.9 -0.5
Lead -2.2 -3.7 -0.1 -2.6 -1.7
Nickel -0.9 -2.7 1.7 -1.2 -0.5
Palladium -1.2 -2.6 0.7 -2.0 -0.4
Zinc -2.8 -4.3 -0.7 -3.2 -2.4
Tin -2.3 -3.7 -0.2 -2.8 -1.6
Gold -4.4 -6.2 -2.0 -4.9 -3.9
Silver -1.6 -3.3 0.9 -2.1 -1.0
Platinum -2.9 -4.5 -0.6 -4.2 -1.4
Energy Crude Oil (Global average) -3.9 -5.3 -2.5 -2.8 -5.2
Crude Oil (WTI) -3.7 -3.5 -4.0 -2.0 -5.7
Crude Oil (Brent) -2.5 -1.8 -3.8 -0.8 -4.3
US Natural Gas -3.1 -4.5 -1.4 -2.3 -3.9
Heating Oil -3.8 -5.4 -2.0 -2.9 -4.9
Gasoline -4.3 -5.4 -3.0 -3.2 -5.6
Gasoil -4.1 -5.4 -2.7 -2.9 -5.6
Agriculturals  Feeder Cattle -5.5 -7.5 -3.2 -2.9 -8.5
Live Cattle -5.5 -7.5 -3.2 -2.9 -8.5
Lean Hogs -4.6 -6.6 -2.3 -2.8 -6.6
Corn -1.9 -3.1 -0.6 -2.1 -1.8
Wheat 0.2 -1.9 2.8 -0.4 1.0
Kansas Wheat 0.0 -0.9 1.1 0.1 -0.1
Soybean -4.9 -7.8 -1.6 -3.2 -6.9
Sojabean Meal -4.9 -7.8 -1.7 -3.4 -6.7
Soybean Oil -2.8 -7.9 3.0 -2.6 -3.1
Cotton -3.7 -8.4 1.8 -4.4 -2.8
Cocoa -4.4 -7.5 -0.8 -5.0 -3.7
Sugar -3.6 -4.2 -3.0 -5.0 -2.1
Coffee -3.8 -6.1 -1.2 -3.5 -4.2

Source: RFU and Société Générale.

Investors often get exposure to commodities via futures contracts, rather than
holding physical commodities. Before a contract expires, the position is rolled
to the next contract, so that the investor at no point in time holds the physical
commodity.

Some would argue that investing in rolled futures contracts has no (positive or
negative) impact on the environment, because the physical commodity is not
touched. Moreover, futures contracts are in zero net supply, as for very buyer
there is seller of the contract. There are at least three counterarguments to such a
view. Firstly, going long a futures contract can put upward pressure on the price of
the commodity. If the commodity is bad from an environmental point of view, the
higher price may induce greater production of the commodity. Secondly, futures are
often helpful as hedging instruments for the economic players for the commodities
markets So investing in a bad commodity helps the market in that commodity
function and share risk efficiently. Thirdly, investing in a bad commodity may signal
acceptance of the market.



6. Carbon Credits

[ Carbon credits are one way in which regulators are managing the transition
to net zero.

] So far there is little joined-up thinking globally; we expect this to improve
over time.

Increasingly, many countries have introduced a form of carbon pricing, with the

aim of charging companies for the external costs of carbon emissions. Instead of
dictating who should reduce emissions and by how much, carbon prices leave it

up to the marketplace to decide whether to discontinue polluting activities, reduce
them, or to continue and pay the (carbon emission) price. In many countries, carbon
pricing is implemented via a carbon tax at levels set by the Government. Some
countries, however, have instead set up a system with tradable carbon emissions,
allowing asset managers to play a direct role in the pricing (and production) of
carbon emissions.

The EU’s Emissions Trading System (ETS) was set up in 2005 by the EU to combat
climate change and covers about 40% of the EU’s greenhouse gas emissions,
including those of power plants and aviation within the European Economic Area.??
The EU carbon credits account for the lion’s share of the global carbon market
currently.

The ETS operates with a ‘cap and trade’ principle. The total amount of greenhouse
gases that can be emitted by companies and sectors in scope is capped.
Allowances are added with an auction. Companies that are in scope must surrender
allowances to cover their previous year’s emissions. The cap is reduced over time,
and so emissions are pushed down over time as well.

Allowances can be traded, among companies and other parties. Allowances can
also be saved for a later date, which happened when economic activity slowed
down following the 2007-2009 Global Financial Crisis. The resulting glut of
allowances lead to relatively low carbon credit prices in the 2012-2018 period, see
the exhibit below.

The EU has worked to tighten the carbon market, and in 2019 introduced the
Market Stability Reserve (MSR). Supply is tightened if the prior-year total number
of allowances in circulation (TNAC) exceeds a threshold, and instead some of the
planned new allowances are put in a reserve. From that reserve, allowances can
be permanently cancelled if it grows beyond last year’s auction volume. With this
procedure in place, an investment in carbon credits by an asset manager can
reduce the issuance of subsequent carbon credits, and so have an impact, even

if the carbon credit is sold again after some years. This contrasts investment in
carbon credit futures contracts where the net supply of carbo credits is not directly
impacted.

The EU has committed to the above mechanism and may welcome the recent rise
in carbon credit prices. That said, if the recent surge in responsible investing leads
to asset managers hoarding carbon credits to the point that companies cannot
obtain carbon credits at any reasonable price anymore, one can imagine the EU will
step in and increase the supply after all.

22. See https://ec.europa.eu/clima/policies/ets_en
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It’s also worth considering how the EU can operate its Emissions Trading System
in a broader world where companies may not be held to the same standards. The
EU put steps in place for companies not simply to move out of the EU’s ambit,
including plans for a carbon tax on imported carbon-intensive products, and more
lenient treatment for products exported to the rest of the world, so as to not foster
unfair competition

EU Carbon Credits Price (Euro per Tonne of CO2 Equivalent)

Carbon price

N
o

€ per tonne of CO, equivalent
W
o

I

2010 2012 2014 2016 2018 2021

Source: Economist

7. Catbonds

] Cat bonds help companies and insurance firms spread the risk of natural
disasters.

] With more extreme weather events expected, cat bonds will play an
increasingly important role in the capital markets.

Natural disasters tend to hit a specific area while leaving others largely untouched
and so are a logical candidate for risk-sharing via insurance schemes. However,

a natural disaster can hit so hard that even insurers can go bust, as was the case
following the devastating 1992 Hurricane Andrew that devastated the coast of
Florida. To address such shocks, reinsurance has become more commonplace, and
from the mid-1990s insurance and reinsurance companies have issued cat bonds to
offload and spread the risk of disaster more broadly.

Natural disasters are likely to hit more frequently, as the globe warms up and the
weather becomes more erratic. Something that was noted as well in the 2021 IPCC
assessment report on climate change.?® As such, cat bonds have an important role
to play in sharing the risk of climate change.

23. See e.g. the summary for policymakers: https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_SPM.pdf
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7.1 Catbonds basics

Catastrophe (‘cat’) bonds are securitisations of insurance risk. The market cap of
public cat bond deals has grown from less than $1bn in 2003 to more than $34bn
today?*.

There are three main parties to a typical cat bond deal: the insured (who is buying
insurance cover); the legal entity which issues the cat bond (and holds the bond
collateral, i.e., the proceeds from the bond sale); and the investor (who is writing
insurance risk). See the exhibit below. Key parameters of a cat bond include its
term (typically 3 years); the peril (e.g., wind and flooding damage from a hurricane)
and the covered area (e.g., Florida).

Illustration of Payments Between Entities for a Cat Bond

Purpose
Entity
Spread Payment
Coupon Payments

Principle (at maturity)

Investment
Return

Investment

Collateral
Account

Source: Man Group.

The broad performance of the space can be readily monitored via two main indices.
The Eurekahedge ILS Advisors Index is an equally weighted index of 34 funds (and
hence is net of fees) and has data since 2006. The Swiss Re Cat Bond index is a
market-value weighted index of cat bonds, excluding life and health bonds. It is
gross of fees and transaction costs and has data since 2002. Below we contrast
the performance of these indices with global stocks and bonds. The performance
of cat bond indices has been relatively steady in the absence of major event, with
the occasional sharp drop when major events do occur. The last clear example of
that was 2017 when several major hurricanes hit the US (Harvey, Irma, Maria). This
performance profile is quite different from other asset classes, as also evidenced by
a modest correlation between these cat bond indices and global stocks and bonds
of only 0.1 to 0.2.

24. Source: https://www.businessinsurance.com/article/00010101/STORY/912340964/Cat-bond,-ILS-market-grows-to-$34-billion Accessed 22/09/21
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Performance of Cat Bond Indices Versus Global Stocks and Bonds
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7.2 Climate and ESG merits of cat bonds

When assessing the ESG merits of cat bonds, it makes sense to consider the peril;
the insured; and the use to which the collateral is being put.

Over time, we have seen cat bond perils including quake, wind, fire, flood,
mortality, morbidity, pandemic, longevity, lottery payouts, industrial accident, credit
reinsurance, operational risk, and terrorism. In time, this list will likely extend to
include cyber attack and others.

Some perils don’t jive well with an ESG objective. For instance, to offer lottery payout
insurance is to support the gambling industry. Similarly, to buy longevity risk is profit
from the early death of the policyholder and so may not deserve the predicate ‘good
security’. Other perils (such as credit reinsurance, operational risk and terrorism) are
of a ‘business continuity’ nature and we therefore consider ESG-neutral.

The remaining core natural catastrophe and life and health perils all provide
resilience against disaster. Sometimes the benefit flows through a corporate
insurer, on other occasions the benefit flows through a government mandated
insurer or benefits the state itself. For example, the Turkish Catastrophe Insurance
Pool was set up by the government to source and supply affordable earthquake
cover, and to reduce citizens’ dependence on the government to finance rebuilding.
And with the assistance of the World Bank, the Pacific Alliance countries sourced
quake cover in order to ‘increase countries’ ... resilience to natural disasters ...
without increasing sovereign debt’.2®

When a cat bond is issued, the legal entity issuing the bond holds (and invests)
the proceeds. Usually, the investment is in highly rated money market funds, but
sometimes the proceeds are used to purchase a supranational note (or the issuer
itself is a supranational, in which case the bond proceeds are directly available
for use). A recent IBRD issue for Jamaica illustrates a trend, whereby ‘The net
proceeds from the sale of the Notes will be used by IBRD to finance sustainable
development projects and programs’?®. Thus the cat bonds serve a double ESG
purpose — to provide resilience to the insured, and to apply the bond capital to
sustainable projects in the meantime.

25, http://pubdocs.worldbank.org/en/192341554318525877/case-study-financial-products-Pacific-Alliance-final-4-1-2019.pdf 26. https://thedocs.worldbank.org/en/

doc/282011604001311925-0340022020/render/ft2020XS1791714147t7.txt
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