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This is the first in what will be a regular monitoring of the path to net-zero. The first edition
focuses on the C20 — the 20 largest CO2 emitter countries (see Figure 1). These countries
accounted for 80% of global CO2 emissions in 2020. Now that COP-26 is behind us, we
examine the net-zero targets set by each country (though not all of them have yet established
a target). To analyse the likely success in meeting those targets we show recent trends in
emissions, emissions per capita and the CO2 intensity of economic activity (net-zero requires
the latter two metrics to fall to zero). We also make a distinction between production-based
and consumption-based emissions (the former is the way that data is commonly presented but
it is unfair to countries that are sources of goods and raw materials that are consumed in other
countries). Recent trends are not very encouraging but where there is a will, there is a way.
We believe that technology will play a critical role, especially if developing countries are to
reach their full potential in a “clean” fashion.

Main conclusions:

= Unfortunately, global emissions continue to rise and we doubt that temperature change can be limited to 1.5
degrees Celsius. The challenge is to limit by how far that target is exceeded

= 17 of the C20 have set net-zero target years (either in law or announced)

= Of the three that have not, Mexico is discussing the topic

= Based on recent trends, only the UK will meet its net-zero target (2050)

= Of the other countries, eight are still seeing a rise in emissions per capita and those trends will eventually
need to be reversed if net-zero is to be achieved

= New technologies will be critical in reducing the CO2 intensity of economic activity but will need to be shared
with poorer countries if the world is to avoid the worst climate change outcomes

= Governments play a leading role but the private sector will be critical in channelling funds in the right direction

Technology corner:

*= In each edition we will focus on some key technological developments

= This time we take some broad-brush strokes

= We highlight carbon capture, carbon removal, carbon storage, alternative energies (hydrogen/ammonia),
energy storage (such as pumped storage hydropower) and blockchain for carbon tracking and accounting.

Figure 1 — CO2 emissions by the 20 largest emitters in 2020 (billion tonnes) and net-zero target dates
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Notes: The chart shows CO2 emissions in 2020 by the 20 largest emitter countries (the ranking of countries was done using 2019 data to
avoid the distortions caused by the pandemic in 2020). The numbers above each bar show the net-zero target year announced by that
country (no date suggests that no target has been announced).

Source: BP Statistical Review of World Energy 2021, Energy & Climate Intelligence Unit, Refinitiv Datastream and Invesco
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Introduction

Welcome to the first edition of Invesco’s Economic Transition Monitor (ETM), which aims
to track global efforts to reach net-zero emissions and thereby limit the extent of climate
change. We doubt that temperature change can be limited to 1.5 degrees Celsius, so
the task is to limit the extent of the overshoot (see Climate change revisited).

This is very much a first edition and the scope will be expanded over time: first, we cover
only the 20 largest CO2 emitter countries in this document (accounting for 80% of global
emissions) and this will be increased over time. Second, we limit ourselves to historical
data and recent trends but in future iterations we will forecast emissions.

Governments have an important role to play in achieving climate change goals but the
private sector’s behaviour will be critical. Investors can deploy assets in a way that
forces (and profits from) change but can also pressure governments to do the right
things. This document is our attempt to hold the feet of governments to the fire by
encouraging them to set goals and to then monitor progress towards those goals.

Figure 2 shows the scale of the task. Global CO2 emissions continue to rise (with an
interruption in 2020 due to the Covid pandemic) and we seem a long way from the goal
of achieving net-zero emissions. For the purposes of this document, we are focusing on
CO2 emissions (rather than total greenhouse gas emissions) and we are assuming that
achieving net-zero emissions is the same as bringing gross emissions to zero (the
difference between net and gross is not enormous and there is not enough historical
data on net-emissions to allow sensible comparisons).

Figure 2 — World CO2 emissions and contributions to growth
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Notes: annual data from 1991 to 2020. “Emissions” shows global CO2 emissions in billions of metric tonnes.
“Population (%)’ shows the annual percentage change in global population. “GDP/Capita (%)” shows the
annual percentage change in global GDP per capita, where GDP is measured in 2011 prices and converted
into US dollars using purchasing power parity (PPP) exchange rates. “CO2/GDP (%)” shows the annual
percentage change in global CO2 emissions per US dollar of global GDP (in 2011 prices, using PPP exchange
rates). Source: BP Statistical Review of World Energy 2021, IMF, Oxford Economics, World Bank, Refinitiv
Datastream and Invesco

Figure 2 also serves to introduce some of the concepts that will feature regularly in this

document. Emissions can be thought of as being the product of population, GDP per

capita and the CO2 intensity of GDP (CO2 emissions per dollar of GDP). Hence, the

growth in global emissions has three components:

= Population growth — this boosts emissions each year but by a decreasing amount as
demographic trends moderate

=  GDP/capita growth — this usually adds to emission growth but can detract in
recessions (2009 and 2020, for example)

= CO2 intensity of GDP growth — this tends to be negative, which reflects changes in
economic structure and technology (clean energy sources, for example)

Hence, the question is whether CO2 intensity can be reduced quickly enough to
outweigh growth in population and GDP/capita. This will rely critically upon technology.

For professional/qualified/accredited investors only 3
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Welcome to the C20 group of CO2 emitters
20 countries accounted for 80% of global CO2 emissions in 2020 (see Figure 3 for the
members of what we call the C20 group of countries). These were the 20 largest
emitters in 2019 (we chose not to use 2020 as the reference year because of the
distortions introduced by the Covid pandemic).

Figure 3 — CO2 emissions in 2020 (billion metric tonnes)
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Source: BP Statistical Review of World Energy 2021, Refinitiv Datastream and Invesco

China is by far the largest emitter, which is not surprising given that it has the world’s
largest population. Other things being equal, the more populous a country, the more
emissions it will generate. Of course, other things are not equal and emissions also
depend upon GDP per capita (which is an important influence on consumer activity) and
the CO2 intensity of economic activity (see Figure 4).

Figure 4 -- Explaining CO2 emissions in 2020

Population | GDP/Capita | GDP (US$ | CO2 intensity CO2
(million) (US$, 2011 bn, 2011 of GDP (kg per | emissions
prices) prices) US$ of GDP) (bn tonnes)
China 1418 16226 23010 0.43 9.89
USA 331 60022 19847 0.22 4.43
India 1392 6066 8443 0.27 2.30
Russia 146 26519 3876 0.37 1.43
Japan 125 39864 4998 0.21 1.03
Iran 85 12289 1044 0.62 0.65
Germany 83 51343 4276 0.14 0.60
South Korea 52 42218 2188 0.26 0.58
Saudi Arabia 35 43522 1543 0.37 0.57
Indonesia 272 11499 3130 0.17 0.54
Canada 38 45681 1744 0.30 0.52
South Africa 61 11235 680 0.64 0.43
Brazil 213 14061 2989 0.14 0.42
Australia 26 48635 1251 0.30 0.37
Turkey 85 28292 2394 0.15 0.37
Mexico 129 17882 2306 0.16 0.36
UK 67 41586 2798 0.1 0.32
Italy 60 38974 2322 0.12 0.29
Poland 38 32333 1223 0.23 0.28
France 65 43667 2852 0.09 0.25

Note: ranked by CO2 emissions, which are the product of population, GDP per capita and the CO2 intensity of
GDP. Source: BP Statistical Review of World Energy 2021, IMF, World Bank, Refinitiv Datastream and Invesco
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Looking at Figure 4, the comparison between India and the US is instructive. India has

a population that is more than four times that of the US but its GDP per capita is roughly
one-tenth as large. Given that the CO2 intensity of the two economies is similar, it is not
surprising that India emitted roughly half as much CO2 as the US in 2020.

Of course, as India develops, we expect its GDP per capita to rise relative to that of the
US. If India’s GDP per capita was already at the US level in 2020, it would have emitted
22.8 bn tonnes of CO2 (if all else were equal), which is 71% of actual global emissions.

This is another illustration of the challenge ahead of us — if populations continue to grow
and emerging countries develop (and incomes grow), then we will have to rely heavily on
technological innovation to drive down CO2 intensity if global emissions are to fall. Put
simply, we cannot allow emerging countries to develop in the same dirty way that the
developed world did (and develop they must). We believe this will require not only
massive investment in new technologies but that it will also involve a sharing of those
technologies and/or provision of financial aid so that all countries can develop in the
cleanest possible way.

Most of this document is dedicated to country sections that show three charts that we
believe show what progress is being made toward net-zero by each member of the C20
group of countries (which has a large overlap with the G20 group). Those charts are:

= CO2 emissions since 1990
= CO2 per capita since 1990 (net-zero requires this to fall to zero)
= CO2 intensity of GDP since 1990 (again net-zero requires this to fall to zero)

We also show two measures of CO2 emissions, which is worth a word of explanation:

= Production-based emissions — this is what is emitted by a country as a result of the
economic activity within its borders (and is how the data is usually shown).

= Consumption-based emissions — these are the emissions required to produce the
goods and services consumed within the economy (they are constructed by allowing
for trade flows). It is a measure of emissions due to the lifestyle choices of the
population, irrespective of the origin of the goods that are consumed.

This distinction is important when countries outsource energy and heavy manufacturing
production to other countries. For example, China’s emissions are higher on a
production basis than on a consumption basis, while those of the US are higher on a
consumption basis (see Figure 5). Effectively, China now produces a lot of the goods
that the US consumes. Is it fair to blame China for emissions that are due to
consumption in the US? We think not and believe it is fairer to compare consumption-
based data (we show such rankings in Figures 6-8).

Figure 5 — US CO2 emissions from 1990 to 2020 (million metric tonnes per year)
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Source: BP Statistical Review of World Energy 2021, Global Carbon Project, Our World in Data, Refinitiv
Datastream and Invesco

For professional/qualified/accredited investors only 5



Global Market Strat Offi
A Invesco OEc?)nosw'}ceTran;?ti?)%yMoniltf)er

December 2021

Technology corner — making the economic transition

While consumers have been barraged with a variety of energy saving tips and
suggestions on how to minimize one’s climate impact, the reality is that it is technology,
not behavioural changes, that are likely to play the leading role in the economic transition
to a cleaner and greener future. Many of these technologies have already been
developed, and research continues to design more efficient and alternative technologies
that have the potential to transform our everyday and industrial lives. Here, we examine
a few promising candidates that we view as likely contributors to such change.

Perhaps among the most well-known of emission-reducing technologies, carbon
capture and storage technologies seek to reduce the emissions intensity of existing
CO2-producing fuel sources by filtering greenhouse gases before they have a chance to
enter the atmosphere. The potential for wide-scale adoption of this tech suggests that
business-as-usual consumption of hydrocarbons would yield significantly less emissions
impact, thereby avoiding a dramatic departure away from fossil fuels. While such carbon
capture technologies already exist and are used effectively, the primary challenge is a
lack of an active market for carbon. Future storage capabilities therefore are important
as the amount of carbon captured far exceeds the demands of carbon-users such as the
beverage and fertilizer industries.

In a similar approach, carbon removal technologies are also under development, which
seek to capture carbon already present in the atmosphere and store it for later use or
sequestration. However, these technologies suffer from the same issues as carbon
capture.

While fossil fuels and renewables dominate today’s energy resource makeup, alternative
fuels are also a subject of increasing interest. Hydrogen energy has long been touted
as a viable alternative to fossil fuels due to hydrogen clean burning -- its by-products are
primarily water, electricity, and heat. However, costs remain high.

Some recent research has also explored the potential of ammonia as an energy
resource. Ammonia has a number of benefits over hydrogen and biofuels, especially
since it is already produced in large quantities and does not require vast new
infrastructure. However, there remain a variety of environmental negatives that would
need to be solved in order to it to be considered a green alternative.

Whatever the energy source, energy storage remains a key issue in the implementation
of many of these technologies. Hydrocarbons have the unique advantage of being easily
transported and burned, allowing essentially flexible energy production based on real-
time demand. However, many renewables depend on exogenously determined factors,
such as the presence of wind, sunlight or water currents, that render them difficult for use
in electricity grids. Such alternative energy sources, therefore, depend on energy
storage for use in periods where demand is elevated while production is inflexible.

A proven example of such storage technology is pumped storage hydropower (PSH).
PSH is a clever spin on hydropower that makes use of periods of relatively low energy
demand to pump water uphill from a low-elevation reservoir into an uphill reservoir. In
times of higher energy demand, that water is released through a generator to
supplement energy needs on the grid. The simplicity of this approach has helped PSH
achieve 94% of installed energy storage capacity globally.

These technologies represent a slice of today’s scientific efforts to solve industrial and
household needs. Still more examples exist, such as taking well-known approaches like
carbon taxes and credits and mixing them with emerging technology, as is the case in
blockchain for carbon tracking and accounting. In future editions, we will explore
this and other frontier technologies in greater detail.

For professional/qualified/accredited investors only 6
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Implementation gaps: who needs to do more?

Net Zero CO2 Emissions |Population Growth
At Share of Per
Path of Per Capita CO2 Emissions Stated  Current World Capita | Since Through
(metric tonneslyear) Target Trend (2019) (2019) 2010 2050
20
} --"\_\.u;‘
C K 2050 2080 | 12% 0 +16% +0.9%
% 0 = <70 times 070 I 70
2 2000 2050 2100 world
--------- Path to Target «-------- Trend Since 2010 average
3 ................
_ J\;;::' ...................
o N ! 0.5
&, g 0 2050 o 1.3% times +0.8% +0.3%
2000 2050 2100 (em'ss'o_?s world
--------- Path to Target :--:--..- Trend Since 2010 iﬂi:::ﬁé;) average
20
© _-ﬁ"'""'\-'.;:: .......................
(W) 8 e 2050 2198 | 1.6% 0 | +1.1% +0.6%
% 0 . .07 times 17 .07
o 2000 2050 2100 world
--------- Path to Target -«------« Trend Since 2010 average
B e
© s !
D, e 20600 ' 309% . li06% -0.1%
© 000 2050 2100 (eg:'iz'oi?: world
--------- Path to Target «-------- Trend Since 2010 irrjlcreasped) average
7
[ _\H‘\ .
(5] ey
(s, T 2050 2055  08% 0 +04% +0.1%
- 2000 2050 2100 world
--------- Path to Target --------- Trend Since 2010 average
12
> M\‘:-‘.
r T, 1.9
E o . : 2045 2067 1.9% Himes +0.4% -0.1%
3 2000 2050 2100 world
--------- Path to Target «-------- Trend Since 2010 average
& —
o T ! .
W T oo T 2000 ' 72% 24 +11%  +06%
= 2000 2050 2100 (em'SS'O.?S world
--------- Path to Target «:+++++- Trend Since 2010 i?\i:::é);;) average

Notes: Charts show annual data from 2000 to 2100. All figures after 2020 are projections. Figures are based on production-based CO2
emissions. Figures displayed for “Path to Target”, “Trend Since 2010”, and population growth figures are annualised rates. Population
growth projections are based on the United Nations medium fertility projections.
Sources: BP Statistical Review of World Energy 2021, United Nations, and Invesco.

December 2021

For professional/qualified/accredited investors only



4> Invesco

Global Market Strategy Office

Economic Transition Monitor

o

Net Zero CO2 Emissions | Population Growth
At Share of Per
Path of Per Capita CO2 Emissions Stated Current | World Capita | Since Through
(metric tonnesl/year) Target Trend (2019) (2019) 2010 2050
T
@ e
g e 0.5
S o = e 2060 1.7% tirr;es +1.3% +0.7%
T 2000 2050 2100 (emissions e
- ) per capita
--------- Path to Target «:+:+---- Trend Since 2010 increased) average
18 ..........
................... ' 1
c : .
g o Lo 20% o8 +13% +07%
= 2000 2050 2100 9€l  (emissions world
vvvvvvvvv Trend Since 2010 iﬁi:::;;?) average
9 ./-\\'_\
ol 2050 0.9% 12 1 00%  -0.3%
8 9 .J7/0 times .U .0/0
2000 2050 2100 world
--------- Path to Target «:+:+---- Trend Since 2010 average
1"
TV
e T
g 2050 2168 | 3.2% 20 1 519  -06%
o 0 . . (o] times . (o] . (o]
- 2000 2050 2100 world
--------- Path to Target «:+++++- Trend Since 2010 average
5
o _,.1—-"\—;‘ ...................
8 e No 0.8
X o0 = Target 2112 1.1% times +1.2% +0.6%
= 2000 2050 2100 world
vvvvvvvvv Trend Since 2010 average
10
—NN
_g .......................... N 1 8
..... o .
% 0 Target 2142 0.9% times -0.0% -0.4%
o 2000 2050 2100 world
vvvvvvvvv Trend Since 2010 average
12 e L L R LR R e bbb
w 2.4
o T c
@ 0 - 2060 o 4.5% s +0.3% -0.2%
o 2000 2050 2100 (em'ss'o,?s world
--------- Path to Target «:+:+---- Trend Since 2010 izi'r,::;g;) average

Notes: Charts show annual data from 2000 to 2100. All figures after 2020 are projections. Figures are based on production-based CO2
emissions. Figures displayed for “Path to Target”, “Trend Since 2010”, and population growth figures are annualised rates. Population
growth projections are based on the United Nations medium fertility projections.
Sources: BP Statistical Review of World Energy 2021, United Nations, and Invesco.

December 2021

For professional/qualified/accredited investors only



4> Invesco

Global Market Strategy Office
Economic Transition Monitor

ala
A B4

(I

S

Net Zero CO2 Emissions |Population Growth
At Share of Per
Path of Per Capita CO2 Emissions Stated  Current World Capita | Since Through
(metric tonnesl/year) Target Trend (2019) (2019) 2010 2050
20
% _’/‘\;;;:_. ........................................
< 0 3.8 0 0
- 0 2060 2467 1.8% times +2.4% +0.9%
% 2000 2050 2100 world
(72 B TERETERE Path to Target «««««:«:- Trend Since 2010 average
g 0 e~
2 g
Z 1.8
< 0 . 2050 2070 1.4% tirr;es +1.5% +0.8%
g 2000 2050 2100 world
[ Path to Target ------.-- Trend Since 2010 average
@ 16
S e
2 ! . 2.7 . .
< 0 2050 o 1.8% times +0.5% -0.3%
5 2000 2050 2100 (emissions world
o . per capita
D Path to Target «««««:«:- Trend Since 2010 increased) average
16
ST
2 P ! 1.0
= 0 T Tt 2053 o 1.2% times +1.3% +0.5%
= 2000 2050 2100 (e;‘:'f::"’i?: world
--------- Path to Target «:+:+---- Trend Since 2010 i?lcreasped) average
€ 12
g T il
2 0 RTINS 2050 2037 1.0% tirr;es +0.7% +0.3%
B 2000 2050 2100 world
g --------- Path to Target ------.-- Trend Since 2010 average
w 22
(]
E ‘_‘k\_\““;:
n 5 3.4 S 0
S 0 ~ 2050 2074 13.9% times +0.7% +0.5%
2 2000 2050 2100 world
S --------- Path to Target «««««:-:- Trend Since 2010 average
5
e
5
S o - 2848 - - +1.3% +0.8%
= 2000 2050 2100
vvvvvvvvv Trend Since 2010

Notes: Charts show annual data from 2000 to 2100. All figures after 2020 are projections. Figures are based on production-based CO2
emissions. Figures displayed for “Path to Target”, “Trend Since 2010”, and population growth figures are annualised rates. Population
growth projections are based on the United Nations medium fertility projections.
Sources: BP Statistical Review of World Energy 2021, United Nations, and Invesco.

December 2021

For professional/qualified/accredited investors only



Global Market Strategy Office

& I nvesco Economic Transition Monitor

Appendices

Cross-country comparisons

Figure 6 -- CO2 emissions in 2019 (consumption based, billion metric tonnes)
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Figure 7 -- CO2 emissions per capita in 2019 (consumption based, metric tonnes)
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Figure 8 -- CO2 emissions per 2011 PPP US dollar of GDP in 2019 (consumption based, kg)
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Notes: Consumption based data allows for the effect of trade: for example if country A produces goods that are exported and consumed in
country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments are performed
by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions. Sources: BP Statistical Review of World
Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank, Refinitiv Datastream and Invesco
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Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Production based Consumption based
CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)

0.20 * Brazil is the 4t

least CO2

intensive

economy (on both
measures)
= |tranked 19t in
015 ﬂvA\’\//-_\—\\

terms of the rate
of decline of CO2
intensity (using
production-based
data in the 10

010 - years to 2020) but

1990 1995 2000 2005 2010 2015 2020 the recent trend is
better

Production based Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco

December 2021 For professional/qualified/accredited investors only 12
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Canada

CO2 emissions (million metric tonnes per year)
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Canada is the 11t
largest emitter
among C20
countries (on both
measures)
Higher
consumption-
based emissions
suggest some
emissions are
“offshored” to
other countries
(despite being a
commodity
producer)

Canada is the 3rd
highest per capita
emitter among
C20 countries (on
both measures)
Emissions per
capita peaked
around the turn of
the century

Trend is firmly
downward but
needs to be
accelerated if the
2050 net-zero
target is to be met

Canada is the 7t
most CO2
intensive
economy among
the C20

It ranked 13t in
terms of the rate
of decline of CO2
intensity (using
production-based
data in the 10
years to 2020)

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO?2 is subtracted from country A emissions and added to those of country B (adjustments

are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco

December 2021

For professional/qualified/accredited investors only
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China

CO2 emissions (million metric tonnes per year)
11,000 = Th(—_:‘ Iargest
10,000 emitter in 2020 by

/_/"" far (likewise on a
9,000 /-——/,_Jf consumption
8,000 basis in 2019)

consumption-

6,000 -

' / based emissions

5,000 fl hina’
/ / reflect China’s

4,000 4// role as the factory

3,000 P of the world

2.000 r T T T T T 1

1990 1995 2000 2005 2010 2015 2020

Production based Consumption based

CO2 emissions per capita (metric tonnes per year)
8.0 = However, China
was only the 12th
7.0

highest per capita
oo —— emitter in 2020
/.// among C20
50 countries (likewise
/ / on a consumption
40 // basis in 2019)
3.0 = Emissions per
/—-d capita are still
20

rising and this
10 needs to be

1990 1995 2000 2005 2010 2015 2020 reversed if the
2060 net-zero

target is to be met

Production based Consumption based

CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)

1.60 =  China was the 3rd
most CO2

140 3% intensive

1.20 \ economy in 2020

' \ (likewise on a
1.00 consumption
0.80 \ T basis in 2019)
t\\ = This reflects the
0.60 — industrial nature
\_ of its development

0.40 but it had the 2nd
fastest rate of
020 T T T T T T 1 || . 2
1990 1995 2000 2005 2010 2015 2020 decline in CO

intensity in the
last 10 years

Production based Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco

December 2021 For professional/qualified/accredited investors only 14
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France

CO2 emissions (million metric tonnes per year)
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100
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025 =2\

0.20 \\
0.15 /\_’\’\ \—’\

—

005 r T T T T T 1
1990 1995 2000 2005 2010 2015 2020

Production based Consumption based

Among C20
countries, France
had the lowest
CO2 emissions in
2020 (though it
was 16t on a
consumption
basis in 2019)
Much higher
consumption-
based emissions
suggest a lot of
emissions were
offshored to other
countries

On a per capita
basis, France is
only the 16t
highest emitter in
the C20

The focus on
nuclear energy is
one factor
Emissions per
capita are
trending down (a
slight acceleration
is needed if the
2050 net-zero
target is to be
met)

France has the
lowest CO2
intensity of
economic activity
on both measures
Again, this is
helped by the
focus on nuclear
However, it also
had the 4th
fastest rate of
decline in CO2
intensity in the
last 10 years

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a

country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco

December 2021 For professional/qualified/accredited investors only 15
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Germany
CO2 emissions (million metric tonnes per year)
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Among C20
countries,
Germany had the
7t highest CO2
emissions in 2020
(6" on a
consumption
basis in 2019)
Higher
consumption-
based emissions
suggest some
emissions were
offshored

On a per capita
emissions basis,
Germany ranks
11t among C20
countries (on both
measures)
Emissions per
capita have been
trending lower
since at least
1990 but the rate
of decline needs
to double if the
2045 net-zero
target is to be met

Germany ranks
16t among C20
countries in terms
of the CO2
intensity of its
economy (on both
measures)

This is despite its
focus on industry
and on coal as a
source of energy
It had the 6th
fastest rate of
decline in CO2
intensity in the
last 10 years

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.
Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,

Refinitiv Datastream and Invesco

December 2021
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India

CO2 emissions (million metric tonnes per year)
= [India’s emissions
2,500

continue to climb,
/\ partly due to
population growth
2,000 and partly due to
increasing income
1 500 levels
=  Among C20
countries, it has
1,000 the 3™ highest
/ CO2 emissions
(on both

500 T T T T T T 1
1990 1995 2000 2005 2010 2015 2020 measures)

Production based

Consumption based

CO2 emissions per capita (metric tonnes per year)
= |ts population is
19 second only to
17 a—= that of China but

// N per capita
1.5 emissions are the
13 // lowest among
' //" C20 countries
11 = Emissions per
09 // capita continue to
' /‘J’ trend higher as
07 incomes grow

(this needs to

0'51 990 1995 2000 2005 2010 2015 2020 reverse if the
2070 net-zero
Production based Consumption based target is to be
met)
CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)

0.40 = India ranks 8t
among C20
countries in terms
of the CO2

0.35 o intensity of its
economy (on both
measures)

/\__/\ = This could worsen
0.30

S~ as it industrialises
\’ (it had only the
17th fastest rate

025 of decline in CO2

1990 1995 2000 2005 2010 2015 2020 intensity in the
last 10 years)

Production based

Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Indonesia
CO2 emissions (million metric tonnes per year)
700 = Though Indonesia
has the 4t largest
600 A\ population among

M \ C20 countries, it
500 ——— ranked only 10" in
/ terms of CO2
400 emissions in 2020
—— (@ on a
300 consumption
/ basis in 2019)

0 \/ = Emissions
100 continue to rise
1990 1995 2000 2005 2010 2015 2020 but some appear
to have been

Production based Consumption based

offshored in
recent years

CO2 emissions per capita (metric tonnes per year)

3.0 = Though rising, its
emissions per
55 capita are the 3

' lowest among
m C20 countries
20
S——— = |tneedsto
reverse that trend
15 e to meet the 2060
M net-zero target
10 = The Asian

—_ \/ currency crisis

impacted the

05 r T T T T T 1 .
1990 1995 2000 2005 2010 2015 2020 consumption-
_ _ based measure in
Production based Consumption based the late 1990s

CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)

0.25 = Indonesia ranks
13t among C20
countries in terms
of the CO2

0.20 intensity of its
/ \_/\ economy (on both
measures)

= Despite apparent

0.15 flatness,
Indonesia has
seen the 11th

0.10 fastest rate of

1990 1995 2000 2005 2010 2015 2020 decline in the last

10 years

Production based

Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Iran

CO2 emissions (million metric tonnes per year)
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Despite the effect
of sanctions on
the economy,
Iran’s emissions
have continued to
climb (even in
2020).

It was the 61
largest emitter
among C20
countries in 2020
(7" on a
consumption
basis in 2019)

Emissions per
capita continue to
rise and are now
the 8th highest
among C20
countries (on both
measures)
Though it is an oil
and gas producer,
Iran’s
consumption-
based emissions
are even higher,
suggesting it
offshores some
emissions

Iran is one of the
few countries that
is increasing the
CO2 intensity of
its economy (it is
second only to
South Africa in
terms of that
intensity)

It has no net-zero
target and for now
is going in the
wrong direction

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.
Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Italy
CO2 emissions (million metric tonnes per year)
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Italy’s emissions
have been on a
downward path
since 2005/6
Among C20
countries it was
the 3 lowest
emitter in 2020
(6™ lowest on a
consumption
basis in 2019)

It has consistently
offshored
emissions

Italy doesn’t look
so good on a per
capita emissions
basis (it ranks 13"
among C20 on
both measures)
The downtrend
may reflect
structural changes
(as with many
other countries)
and needs to be
accelerated if
2050 net-zero
target is to be met

Italy has the 3™
least CO2
intensive
economy among
C20 countries
Itis in the middle
of the C20 pack
when it comes to
the 10-year
reduction in CO2
intensity and
needs to pick up
the pace if it is to
meet its 2050 net-
zero target

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments

are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco

December 2021
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Japan

CO2 emissions (million metric tonnes per year)
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Japan’s CO2
emissions peaked
in 2012, the year
after the
Fukushima
nuclear disaster
which increased
Japan’s reliance
on fossil fuels
Among C20
countries it is the
5% highest emitter
(on both
measures)

It looks slightly
better on a per
capita emissions
basis (ranking 7t
among C20 on
both measures)
Consumption-
based emissions
exceed
production-based
measures,
suggesting that
Japan offshores
some of its
emissions

Japan has the 12t
most CO2
intensive
economy among
C20 countries

It is in the middle
of the C20 pack
when it comes to
the 10-year
reduction in CO2
intensity and
needs to radically
pick up the pace if
it is to meet its
2050 net-zero
target

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments

are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,

Refinitiv Datastream and Invesco

December 2021 For professional/qualified/accredited investors only
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Mexico

CO2 emissions (million metric tonnes per year)
550 = Unlike many other

/\ emerging
500 NN economies,
/J /\’>-\ Mexico has seen
450 a reduction in
/ /"_/ \ CO2 emissions in
400 recent years
A / _/-/ \ = Among C20

350 / countries it was
200 e /_/ the 5" lowest

~ emitter in 2020
250 (6™ lowest on
1990 1995 2000 2005 2010 2015 2020 consumption-
) ) based data in
Production based Consumption based 201 9)

CO2 emissions per capita (metric tonnes per year)
5.0 = Given that its per

capita emissions
45 /\V/\/\ P are relatively low
' ~—~ (4% lowest among
//\/ \ C20 on both
W= N N measures), it is
\/ ’\/\/-\J impressive that
35

this measure has
M \ fallen in the last

decade

3.0

\ = |t appears to be
no longer
25 r T T T T T 1 . .
1990 1995 2000 2005 2010 2015 2020 offshoring its
) ) emissions
Production based Consumption based
CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)
0.30 = Mexico has the 7t

least CO2
intensive

0.26 /\V/\'\ economy among
/\/\/J C20 countries
= ltranks 7t in
—~——— terms of the 10-
W year reduction in

CO2 intensity (it

0.18

has no net-zero

target but at this
0.14 rate will be far
1990 1995 2000 2005 2010 2015 2020 from achieving

net-zero in 2050)

Production based Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Poland
CO2 emissions (million metric tonnes per year)
380 = Poland’s
emissions

declined in the
1990s (post-
Soviet economic
transition) but
have since

340 //\ \//\
\/\> m /\ stabilised
300 VN— = Among C20
\_/—/ W\\ countries it was
the 2nd lowest
emitter in 2020

260

1990 1995 2000 2005 2010 2015 2020 (lowest on
) ) consumption-
Production based Consumption based based data in
2019)
CO2 emissions per capita (metric tonnes per year)

10.0 = This is due to

\ Poland having the
95 3 smallest

\ /N population (it has

9.0 the 9t highest per
/\\/ \ capita emissions
85 7 V\ \ m on both
/\ measures)
8.0 \ v = The divergence
\/\ / V/_\ between the two
75 <

T\ measures
70 . . . . . . . §uggests Poland
1990 1995 2000 2005 2010 2015 2020 is used as a
production site for
Production based Consumption based other countries
CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)
1.00 = Poland’s economy
is consistently
/\ becoming less
080 —/— CO2 intensive (it

/

ranks 10" among
C20 countries in
0.60 terms of intensity)
* It has the 3¢
fastest decline in

040 CO2 intensity
\\ over the last 10
years (it has no
020 . . . . . .
1990 1995 2000 2005 2010 2015 2020 net-zero target)

Production based

Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Russia

CO2 emissions (million metric tonnes per year)

2,500 = Russia’s economy
shrank in the
post-Soviet era,

2,000 A which explains the

decline in CO2in
the early 1990s

1,500 ~ — — (trade volatility
may have
/—/\ impacted the
1,000 V consumption-
based measure)
00 . . . . . . . = |tis now the 4t
1990 1995 2000 2005 2010 2015 2020 highest emitter
_ ) among C20
Production based Consumption based countries (on both
measures)

CO2 emissions per capita (metric tonnes per year)
16.0 = On a per capita
basis, it drops to
6th (on both

/\ measures)
120 = The divergence
\_//‘/_,\/-\Q/_\ between the two
,/\/\/\, measures may be
50 P gzgrto being an
\—/_, gy exporter
\/- =  Per capita
emissions have
flattened but need

*Ci090 1995 2000 2005 2010 2015 2020 to fall if the 2060
) ) net-zero target is
Production based Consumption based to be met
CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)

1.00 = Russia is the 4t
most CO2
intensive country

0.80 — among the C20

_,_/ (commodity rich
economies top the

0.60 /\ N rankings)

= Intensity has
declined in the

0.40 v o —————— last 10 years but
too slowly (it
ranks 15" in terms

020 r T T T T T 1 f f

1990 1995 2000 2005 2010 2015 2020 of the speed o
decline)

Production based

Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Saudi Arabia

CO2 emissions (million metric tonnes per year)
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Saudi Arabia is a
big exporter of oil
and gas, which
could explain the
large CO2
emissions (it
ranks 9" among
C20 countries)
However, its
emissions are
now higher on a
consumption
basis, suggesting
its own lifestyle
choices are the
problem

Per capita
emissions have
only recently
turned down and
that trend needs
to accelerate if it
is to meet its 2060
net-zero target
Saudi Arabia has
the highest per
capita emissions
among all C20
countries

It is the 5" most
CO2 intensive
country among
the C20
(commodity rich
economies top the
rankings)
Intensity has only
recently peaked
and the decline
over the last 10
years is much too
slow (it ranks 18t
in terms of the
speed of decline)

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.
Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,

Refinitiv Datastream and Invesco
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South Africa

CO2 emissions (million metric tonnes per year)

500 =  South Africa’s
emissions have
450 [N flattened since the

/\/ N GFC (it now ranks
400 12t among the
350 / = They are much
/\/_/\—\/\/_/ lower on a
300 consumption

250 /\/\/\ / basis (rank #19),
/\/ - suggesting a lot is

200 . on behalf of other

1990 1995 2000 2005 2010 2015 2020 countries (mining
activities)

Production based Consumption based

CO2 emissions per capita (metric tonnes per year)
100 =  Per capita
emissions have
trended down

R_/——\/\ since the GFC but
8.0 o

the pace of
\—\ decline needs to
double to meet
60 N\ A~ N /\/\/\‘_\ the 2050 net-zero
— = \/ | target
= South Africa ranks

10t among C20
countries when it

40 T T T T T 1 COZ
1990 1995 2000 2005 2010 2015 2020 comes to per
) ) capita (on both
Production based Consumption based measures)

CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)
0.90 = South Africa’s is

m the most CO2
0.80 N\ intensive C20
N \/\ economy
(commodity rich
070 economies top the
/\/\/\/\ \/\,— rankings)
0.60 A\

7 * Intensity was
\/ gradually falling
(until recently) but

the decline over
040 . . : , . . . Fhe last 10 years
1990 1995 2000 2005 2010 2015 2020 is much too slow
(it ranks 16" in
terms of the
speed of decline)

0.50

Production based Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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South Korea

CO2 emissions (million metric tonnes per year)

800 = South Korea’s
emissions were
700 trending upward

/\’_/ until recently and
600 N\, /\\ may still be doing
/_/ // so (it now ranks
500 /\ //’ 8 among the
C20)
400 //\V' = Thatthey are
higher on a
300 / consumption

200 . basis, suggests

1990 1995 2000 2005 2010 2015 2020 offshoring (goods
are imported from

other countries)

\

Production based

Consumption based

CO2 emissions per capita (metric tonnes per year)
140 =  Per capita

/\——\/\ emissions have
120 /—\v — N continued to
' ,\/_/_/—/ \ increase and that
trend needs to
100 — reverse if the
W 2050 net-zero
8.0 — v target is to be met

=  South Korea has
the 5" highest per

6.0
- capita emissions
40 among C20
1990 1995 2000 2005 2010 2015 2020 countries (on both
measures)

Production based Consumption based
CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)
0.65 = South Korea is

the 9t most CO2
\/\A intensive C20
0.55 economy

= Intensity has been
gradually falling
045 —— (the decline over
the last 10 years
is the 9t fastest

03 ———— among the C20)
v\ =  The late 1990s
025 | : . . . . . volatility ip the
1990 1995 2000 2005 2010 2015 2020 consumption-
based measure
Production based Consumption based was caused by

the Asian crisis

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Turkey
CO2 emissions (million metric tonnes per year)
450
400 /\
350 /"""'\V/—' /\
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CO2 emissions per capita (metric tonnes per year)
6.0
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Production based Consumption based

CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)
0.35

0.30 \/\

0.25 /\ Vi
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0.20

O. 1 5 r T T T T T 1
1990 1995 2000 2005 2010 2015 2020

Production based Consumption based

Turkey’s
emissions have
been trending
upward but a
weak economy
has helped flatten
the curve in
recent years

It now ranks 15t
among C20
countries (or 17t
on a consumption
basis)

Per capita
emissions have
continued to
increase and that
trend needs to
reverse if the
2053 net-zero
target is to be met
Turkey has the
15" highest per
capita emissions
among C20
countries (on both
measures)

Turkey is the 15"
most CO2
intensive C20
economy
Intensity has been
gradually falling
(the decline over
the last 10 years
is the 12t fastest
among the C20)
The recent dip in
the consumption
measure may be
due to the effect
of currency
weakness

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments

are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,

Refinitiv Datastream and Invesco
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United Kingdom

CO2 emissions (million metric tonnes per year)
800 = UK emissions
have been falling

_~ \L since 2006/7 (due
700 —
/w \/\’\ to the move away

from coal-fired

600 —= electricity
\W"’\/\ \__\ generation)
500 e = |t now ranks 17t

(or 12t on a

400 consumption
\ basis — the UK
300 has offshored an
1990 1995 2000 2005 2010 2015 2020 increasing share

of its emissions)
Production based

Consumption based

CO2 emissions per capita (metric tonnes per year)
140 =  Per capita
emissions have
been falling since

120 e
—_— \/\ 2006/7 (the UK

ranks 14t among

C20 countries)
\ » The UK is the only
8.0 ~— ~ country that is on

target to meet its
(2050) net-zero

6.0
\ target (based on

40 the evidence of
1990 1995 2000 2005 2010 2015 2020 the last 10 years)

Production based Consumption based

CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)

0.40 = The UK is the 2nd
least CO2
035 — intensive C20

economy (helped
by its focus on

0.30 \___
\ \‘\ service industries)
025 \ \_\ .

Intensity has been
gradually falling

0.20 \ (the decline over
\—\ the last 10 years
0.15 \ is the fastest
010 among the C20)
1990 1995 2000 2005 2010 2015 2020

Production based Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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United States of America

CO2 emissions (million metric tonnes per year)

7,000 = US emissions
have been falling
6,500 N since 2007 but it

/\/ \ is still the world’s
6,000 2n largest emitter
M\/\/_\/\ (On both
5,500 / \/\/_\ measures)
= The widening ga
5.000 / A\ g.9ap

between
consumption and

4,500 N production-based
4,000 measures since
1990 1995 2000 2005 2010 2015 2020 1990 suggests
) ) increasing
Production based Consumption based offshoring of
industry
CO2 emissions per capita (metric tonnes per year)
240 =  Per capita
emissions have
220 —— been falling since
\ the early 2000s
200 S———= Sen but the US still
\_’_\—\\/\’_\ ranks 4t among
18.0 C20 countries
\/\/\\/\ * The US needs to
16.0 double the pace
\/\ of decline seen in
14.0 \ the last 10 years if
190 it is to meet its
1990 1995 2000 2005 2010 2015 2020 2050 net-zero
target

Production based Consumption based

CO2 emissions per 2011 PPP US dollar of GDP (kilogramme per year)
0.50 = The USis the 11t

i\ most CO2
0.45 intensive C20
t\_\ economy
0.40 = Intensity has been
\\’\ gradually falling
0.35 and the decline
\\\ over the last 10
0.30

~————_ years is the 5™

fastest among the

020 r T T T T T 1
1990 1995 2000 2005 2010 2015 2020

Production based Consumption based

Notes: Annual data from 1990 to 2020. Production based CO2 data is the common way to report emissions (it is the CO2 emitted by a
country in a given year). Consumption based data allows for trade: for example if country A produces goods that are exported and
consumed in country B, then the associated CO2 is subtracted from country A emissions and added to those of country B (adjustments
are performed by the Global Carbon Project). It is a better reflection of lifestyle contributions to emissions.

Sources: BP Statistical Review of World Energy 2021, Global Carbon Project, IMF, Oxford Economics, Our World in Data, World Bank,
Refinitiv Datastream and Invesco
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Important information

Your capital is at risk. You may not get back the amount you invested.
By accepting this document, you consent to communicating with us in English, unless
you inform us otherwise.

This document is for informational purposes only and is intended only for Professional
Clients and Financial Advisers in Continental Europe (as defined in important
information); Professional Clients only in Dubai, Ireland, the Isle of Man, Jersey,
Guernsey, Malta, Switzerland and the UK; for Qualified Clients in Israel, for
Professional/Qualified/Sophisticated Investors in Bahrain, Jordan, Kuwait, Lebanon,
Mauritius, Oman, Qatar, Saudi Arabia, South Africa, Tunisia, Turkey, and the United
Arab Emirates; for Professional Investors in Hong Kong, for certain specific sovereign
wealth funds and/or Qualified Domestic Institutional Investors approved by local
regulators only in the People’s Republic of China, for Professional Investors in Australia,
for Institutional Investors in the United States and Singapore; for Wholesale Investors in
New Zealand; for certain specific Qualified Institutions and/or Sophisticated Investors
only in Taiwan, for Qualified Professional Investors in Korea, for certain specific
institutional investors in Brunei and Indonesia, for Qualified Institutional Investors and/or
certain specific institutional investors in Thailand, for qualified buyers in Philippines for
informational purposes only and for certain specific institutional investors in Malaysia,
upon request, for informational purposes only. This document is only intended for use
with Qualified Institutional Investors in Japan; in Canada, this document is restricted to
Accredited Investors as defined under National Instrument 45-106. It is not intended for
and should not be distributed to, or relied upon by, the public or retail investors. It is not
intended for solicitation of any security. Please do not redistribute this document.

For the distribution of this document, Continental Europe is defined as Andorra, Austria,
Belgium, Bulgaria, Czech Republic, Croatia, Denmark, Finland, France, Germany,
Gibraltar, Greece, Hungary, Italy, Kosovo, Latvia, Liechtenstein, Luxembourg, Monaco,
Netherlands, North Macedonia, Norway, Portugal, Romania, Spain, and Sweden.

This document is not an offering of a financial product and should not be distributed to
retail clients who are resident in jurisdiction where its distribution is not authorized or is
unlawful. Circulation, disclosure, or dissemination of all or any part of this document to
any unauthorized person is prohibited. This document is only intended for and will be
only distributed to persons resident in jurisdictions where such distribution or availability
would not be contrary to local laws or regulations.

This document is solely for duly registered banks or a duly authorized Monegasque
intermediary acting as a professional institutional investor which has such knowledge
and experience in financial and business matters as to be capable of evaluating the
contents of this document. Consequently, this document may only be communicated to
banks duly licensed by the “Autorité de Contréle Prudentiel et de Résolution” and fully
licensed portfolio management companies by virtue of Law n° 1.144 of July 26, 1991 and
Law 1.338, of September 7, 2007, duly licensed by the “Commission de Contréle des
Activités Financieres. Such regulated intermediaries may in turn communicate this
document to potential investors.

This document has been prepared only for those persons to whom Invesco has provided
it. It should not be relied upon by anyone else. Information contained in this document
may not have been prepared or tailored for an Australian audience and does not
constitute an offer of a financial product in Australia. You may only reproduce, circulate
and use this document (or any part of it) with the consent of Invesco.

The information in this document has been prepared without taking into account any
investor’'s investment objectives, financial situation or particular needs. Before acting on
the information the investor should consider its appropriateness having regard to their
investment objectives, financial situation and needs.
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You should note that this information:

= may contain references to dollar amounts which are not Australian dollars;

= may contain financial information which is not prepared in accordance with
Australian law or practices;

= may not address risks associated with investment in foreign currency denominated
investments; and

= does not address Australian tax issues.

Issued in Australia and New Zealand by Invesco Australia Limited (ABN 48 001 693
232), Level 26, 333 Collins Street, Melbourne, Victoria, 3000, Australia which holds an
Australian Financial Services Licence number 239916.

This document is issued only to wholesale investors in New Zealand to whom disclosure
is not required under Part 3 of the Financial Markets Conduct Act. This document has
been prepared only for those persons to whom it has been provided by Invesco. It should
not be relied upon by anyone else and must not be distributed to members of the public
in New Zealand. Information contained in this document may not have been prepared or
tailored for a New Zealand audience. You may only reproduce, circulate and use this
document (or any part of it) with the consent of Invesco. This document does not
constitute and should not be construed as an offer of, invitation or proposal to make an
offer for, recommendation to apply for, an opinion or guidance on Interests to members
of the public in New Zealand. Applications or any requests for information from persons
who are members of the public in New Zealand will not be accepted. The distribution and
offering of this document in certain jurisdictions may be restricted by law. Persons into
whose possession this marketing material may come are required to inform them about
and to comply with any relevant restrictions. This does not constitute an offer or
solicitation by anyone in any jurisdiction in which such an offer is not authorised or to any
person to whom it is unlawful to make such an offer or solicitation. This does not
constitute a recommendation of any investment strategy or product for a particular
investor. Investors should consult a financial professional before making any investment
decisions.

This overview contains general information only and does not take into account
individual objectives, taxation position or financial needs. Nor does this constitute a
recommendation of the suitability of any investment strategy for a particular investor. It is
not an offer to buy or sell or a solicitation of an offer to buy or sell any security or
instrument or to participate in any trading strategy to any person in any jurisdiction in
which such an offer or solicitation is not authorized or to any person to whom it would be
unlawful to market such an offer or solicitation. It does not form part of any prospectus.
All material presented is compiled from sources believed to be reliable and current, but
accuracy cannot be guaranteed. Investments have risks and you may lose your principal
investment. Please obtain and review all financial material carefully before investing.
Asset management services are provided by Invesco in accordance with appropriate
local legislation and regulations.

The opinions expressed are those of the authors and may differ from the opinions of
other Invesco investment professionals. Opinions are based upon current market
conditions and are subject to change without notice. Past performance is no guarantee
of future results.

This material may contain statements that are not purely historical in nature but are
“forward-looking statements.” These include, among other things, projections, forecasts,
estimates of income, yield or return or future performance targets. These forward-looking
statements are based upon certain assumptions, some of which are described herein.
Actual events are difficult to predict and may substantially differ from those assumed. All
forward-looking statements included herein are based on information available on the
date hereof and Invesco assumes no duty to update any forward-looking statement.
Accordingly, there can be no assurance that estimated returns or projections can be
realized, that forward-looking statements will materialize or that actual returns or results
will not be materially lower than those presented. All information is sourced from Invesco,
unless otherwise stated.
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Effective 8/18/17, Invesco Ltd completed the acquisition of Source. Links to documents
published prior to this date are from Source as a predecessor firm and are provided for
historical and informational purposes only.

Investment strategies involve numerous risks. The calculations and charts set out herein
are indicative only, make certain assumptions and no guarantee is given that future
performance or results will reflect the information herein. Past performance is not a
guarantee of future performance.

The Directors of Invesco do not guarantee the accuracy and/or the completeness of any
data included herein and we shall have no liability for any errors, omissions, or
interruptions herein. We make no warranty, express or implied, as to the information
described herein. All data and performance shown is historical unless otherwise
indicated. Investors should consult their own business, tax, legal and accounting
advisors with respect to this proposed transaction and they should refrain from entering
into a transaction unless they have fully understood the associated risks and have
independently determined that the transaction is appropriate for them. In no way should
we be deemed to be holding ourselves out as financial advisers or fiduciaries of the
recipient hereof and this document is not intended to be "investment research" as
defined in the Handbook of the UK Financial Conduct Authority.

Invesco, and our shareholders, or employees or our shareholders may from time to time
have long or short positions in securities, warrants, futures, options, derivatives or
financial instruments referred to in this material. As a result, investors should be aware
that we may have a conflict of interest that could affect the objectivity of this report.
Investors should consider this report as only a single factor in making their investment
decision.

This document is provided by Invesco Management S.A., President Building, 37A
Avenue JF Kennedy, L-1855 Luxembourg, regulated by the Commission de Surveillance
du Secteur Financier, Luxembourg, Invesco Asset Management Deutschland GmbH, An
der Welle 5, 60322- Frankfurt/M., Germany, Invesco Asset Management (Schweiz) AG,
Talacker 34, 8001 Zurich, Switzerland, and Invesco Asset Management Limited,
Perpetual Park, Perpetual Park Drive, Henley-on Thames, Oxfordshire RG9 1HH, UK
Authorised and regulated by the Financial Conduct Authority.

In the US by Invesco Advisers, Inc., Two Peachtree Pointe, 1555 Peachtree Street, N.E.,
Suite 1800, Atlanta, GA 30309 and Invesco Capital Management LLC, 3500 Lacey
Road, Suite 700, Downers Grove, IL 60515.

In Canada by Invesco Canada Ltd., 120 Bloor Street East, Suite 700, Toronto, Ontario
M4W 1B7. Terms and Conditions for Canadian investors can be seen here.

This document is issued in the following countries:

= in Hong Kong by Invesco Hong Kong Limited 5JIE#¢& & FLA R /23 =], 41/F, Champion
Tower, Three Garden Road, Central, Hong Kong. This document has not been
reviewed by the Securities and Futures Commission.

= in Singapore by Invesco Asset Management Singapore Ltd, 9 Raffles Place, #18-01
Republic Plaza, Singapore 048619.

= in Taiwan by Invesco Taiwan Limited, 22F, No.1, Songzhi Road, Taipei 11047,
Taiwan (0800-045-066). Invesco Taiwan Limited is operated and managed
independently.

= In Japan by Invesco Asset Management (Japan) Limited, Roppongi Hills Mori Tower
14F, 6-10-1 Roppongi, Minato-ku, Tokyo 106-6114: Registration Number: The
Director — General of Kanto Local Finance Bureau (Kin-sho) 306; Member of the
Investment Trusts Association, Japan and the Japan Investment Advisers Association

Telephone calls may be recorded.

© 2021 Invesco. All rights reserved. II-ETM-INSI-1-E 1953987.
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