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Foreword

Eric Usher, Head of UNEP Fl &

Dr. Kirsten Dunlop, CEO of Climate-KIC

ince the 2015 Paris Agreement, con-

ditional pledges have fallen well short

of the target of holding the global

temperature increase to well below
1.5°C above pre-industrial levels. To reach the aim
of decreasing global greenhouse gas emissions
annually by 7.6% up to 2030", we need to increase
collective ambition by more than fivefold over the
next ten years.

The low-carbon transition will require the inte-
gration of climate action into the economic, social
and environmental dimensions of development:
a distinguishing feature of the 2015 UN Sustain-
able Development Goals (SDGs). Interlinkages
within and across the goals have been created
to build on lessons from the past that sustained
systemic change cannot be achieved through sin-
gle-sector goals and approaches. Investing in cli-
mate-resilient infrastructure and the transition to
a zero-carbon future can drive job creation while
increasing economic, social and environmental
resilience. Investing in innovation will further
reduce the costs of climate change and generate

options for alternative business models and ways
of living that contribute to economic stability and
to a smooth transition.

Short-term thinking in investment cycles and in
ideas of economic value are acting to prevent the
1.5°C transition we need, and this will require trans-
formation and innovations in the financial system.
Financial institutions play a leading role in allocating
and pricing the investment necessary for business
development and economic growth. Our financial
systems cannot afford to view investments in
economic recovery as separate from the sustain-
ability agenda. Therefore, financial actors need to
embrace new concepts of value, monetization and
externalities, and to address underlying behaviours
and mindsets, including short-termism, that govern
choices and decisions. Above all, the financial sys-
tem needs to redefine what it is in service of.

Reviews of the effectiveness of research and inno-
vation activities funded by Europe's Horizon 2020
programme have led to calls for more systemic and
cross-sectoral approaches, breakthrough thinking

1 United Nations Environment Programme (2019) Emissions Gap Report 2019. Nairobi, Kenya. Available at:
unenvironment.org/resources/emissions-gap-report-2019
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and solutions, deep demonstration projects and
social inclusion through citizen engagement and
participation. The final Report from the High Level
Panel of the European Pathways to Decarbonisa-
tion initiative, released in November 2018, specif-
ically calls for a focus on: “system-level innovation,
promoting sector-coupling so that the individual
elements of decarbonisation fit together in a coher-
ent whole” and recommends the establishment of
large mission-oriented programmes of a cross-
cutting nature for the deployment of system-level
transdisciplinary innovation.?

In the meantime, the coronavirus pandemic has
triggered a major global public health and eco-
nomic shock. We can draw comparisons between
pandemics and the climate emergency: as sys-
temic, non-stationary, non-linear, risk-multiplying
and regressive shocks. Many countries have been
unprepared for a global shock of this scale and it is
clear that we must collectively build a more coher-
ent response to the potentially more disruptive cli-
mate emergency and build an anti-fragile capability
for resilience and renewal.

The pandemic has also shown that business-as-
usual cannot deliver the necessary emissions
reductions. Despite international travel plum-
meting, factories scaling down production, and
employees working from home, the annual drop
in emissions has only been around 8% and unem-
ployment has soared. Emergence from lockdown
in China, for example, has shown that emissions
quickly reach or even exceed pre-COVID levels,?
while government stimulus packages have only
partially delivered transition-oriented funding
and, in some cases, thrown a lifeline to high emis-
sions industries.

Leading banks and investors have recognised
that there is no alternative to a low-emissions,
sustainable economy. Convened by UNEP FI and
partners, the Net-Zero Asset Owners Alliance and
the Collective Commitment to Climate Action by
banks worldwide, have brought together over 70
financial institutions, committed to working with
governments and other stakeholders, to support
the financial and economic transformation needed
to help deliver the Paris Agreement by aligning
financial portfolios with the corresponding emis-
sions pathways — a step that was hitherto unheard
of — and deliver what the IPCC report calls, “rapid,
far-reaching and unprecedented changes in all
aspects of society”*

However, the climate emergency will require
current thinking and paradigms to be challenged
and questioned. This is why EIT Climate KIC, in
partnership with UNEP Finance Initiative, is con-
vening leading thinkers to present their ideas for
sustainable financial and economic transformation.
We hope that this inspires financial actors to work
across the field to draw up a financial system that
enables the low emission societies of the future.

Eric Usher
Head of UNEP F|

Dr. Kirsten Dunlop
CEO of Climate-KIC

2 European Commission (2018) Final Report, High Level Panel of the European Pathways to Decarbonisation.

Brussels, Belgium. Available at: op.europa.eu/en/publication-detail/-/publication/226dea40-04d3-11eS-adde-

0Ol1aa75ed71al

3 World Economic Forum (2020) China'’s air pollution has overshot pre-pandemic levels as life begins to return to
normal. Geneva, Switzerland. Available at: weforum.org/agenda/2020/07/pollution-co2-economy-china/

4 IPCC(2018) Summary for Policymakers of IPCC Special Report on Global Warming of 1.5°C. WMO, Geneva, Swit-
zerland. Available at: ipcc.ch/2018/10/08/summary-for-policymakers-of-ipcc-special-report-on-global-warming-

of-1-5c-approved-by-governments/
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Aligning Finance to the new
carbon economy: new ideas
from leading thinkers

Series Introduction

he IPCC Special Report, released in

late 2018, highlighted the urgency of

minimising global temperature rise to

1.5°C and emphasised the need for
systems transitions that can be enabled by invest-
ments in climate change mitigation and adaptation,
policy and acceleration of technological innovation
and behavioural changes (IPCC; 2018). Amongst
the emissions pathways scenarios, it proposed,
for the first time, a limited or no overshoot sce-
nario — the P1 low energy demand (LED) scenario,
where future energy demand could be met through
low-emission energy sources and enhanced energy
efficiency. This scenario presupposes that system
changes are more rapid and pronounced over the
next two decades.

Five years after the Paris Agreement, and with calls
by the IPCC for urgent action in the coming decade
to prevent climate change catastrophe, 2020 was
billed as a key year for climate action. The COVID-
19 crisis that has accompanied this year marks a
point of transformation for the economy and soci-
ety: it has demonstrated how remarkable and rapid
systems change can be. The global pandemic has
given us a clear opportunity to pave the way for
building back better and establishing new norms,

as well as lessons that can inform how we might
face the unabated climate crisis and future climate
shocks.

A paradigm shift is needed if we are to move
towards a limited or no-overshoot climate sce-
nario. Stakeholders in financial markets, capital and
investment represent important levers of change,
as they have a key allocative role in society, and
can enable investment into a net-zero low-energy
future. Financial intermediaries can effectively sup-
port and enable societies to mobilise the invest-
ment required for the systems change needed to
transition economy and society onto a net-zero
pathway that is compatible with 1.5°C by 2100.

EIT Climate KIC has been working over the past
decade to catalyse systemic transformative
change through innovation and has supported the
development and uptake of innovations that could
help financial markets scale up investment in green
technologies and transformative alignment. Action
has to move beyond disclosure of climate-related
financial risks towards proactive interventions,
from engaging the world's emitters to set GHG
reduction targets that are sufficiently ambitious,
credible and science-based to investing in, financ-



ing and helping enable the breakthrough technolo-
gies and business models of the future. Moreover,
a focus on the role of regulators, fiduciary duty and
other fiscal incentives is imperative to understand
how we might reset the rules to develop a more
regenerative and resilient economy.

The United Nations Environment Finance Initiative
(UNEP Fl) is a partnership between UNEP and the
global financial sector to mobilise private sector
finance for sustainable development. UNEP FI has
been leading two initiatives, which aim to move
beyond a passive risk disclosure perspective to a
more active engagement of private sector actors
in committing to meet the objectives of the Paris
Agreement and support the low-carbon transition.
38 banks have committed to align their portfolios
with Article 2.1c of the Paris Agreement under the
aegis of the Principles for Responsible Banking,
while UNEP FI has partnered with PRI, WWF, and
Mission 2020 to launch the Net Zero Asset Owner
Initiative, bringing together 29 institutional inves-
tors as of September 2020 to commit to net zero
emissions by 2050.

EIT Climate-KIC has therefore partnered together
with UNEP FI to produce this thought leadership
series that aims to inspire financial actors world-
wide to move from risk to alignment, challenge
current assumptions around climate alignment and
develop ideas and concepts on how alignment can
best be achieved. We hope to encourage stake-
holders that a proactive climate response is not
only about disclosing risks, but also about invest-
ing in green opportunities that can enable the low
emissions societies of the future. This series con-
venes innovators and industry experts to provoke
discussion, challenge the status quo and guide the
transformation of business and finance towards a
sustainable future.

ooooooooooooooooooooooooooooooooooooooooooooooooo

THE PAPERS IN THIS
SERIES WILL
RESPOND TO A
NUMBER OF KEY
QUESTIONS:

What economic system trans-
formation is actually required to
deliver the Paris Agreement?

How do financial institutions
achieve alignment with the Paris
Agreement and how does it differ
from transition risk transparency
as captured in the TCFD?

What is the future of financial
institutions as a result of these
changes?

What are the various strategies
and action tracks through which
financial institutions can enhance
and achieve full portfolio align-
ment?

What are the pathways and
choices needed for financial insti-
tutions and the financial system
to drive an active transition to a
net zero-carbon economy?

ooooooooooooooooooooooooooooooooooooooooooooooooo
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Executive Summary

CONTEXT

This paper is an exploration into the key charac-
teristics that will define the finance sector in 2030.
Accordingly, we have organized the paper around
four key characteristics of the future economy
that will shape finance: Controlled, Automatic,
Local, Low-Carbon & Resource (“CALL" for short).
“Controlled” refers to the increasing control that
consumers and companies have on each other, for
example consumers through social media cam-
paigns and companies through the use of micro-
data or the supervision of online activities. “Auto-
matic” refers to the increasing automatization and
the rise of the complexity of the production process
with the use of robotics and artificial intelligence.
“Local” refers to the increasing local delivery of
goods and services that is driven by 3D printing,
the reduction in the role of natural resources, and
the emphasis on non-tradeable products and
services. And the last characteristic “Low-Carbon
& Resource” refers to the significant reduction in
the use of natural resources in favor of renewable
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and synthetic resources. Highlighting potential
risks and opportunities, the report highlights the
following implications for financial institutions and
financial supervisory authorities and central banks:

Implications for financial
institutions

= Prepare for an empowered consumer base. As
there will be a shift in consumers’ expectations
towards sustainability and social issues, finan-
cial institutions need to pivot towards mean-
ingful sustainability actions in terms of financial
products and services.

« Engage in technology and the promise of a
redefinition of the financial sector. Financial
institutions will need to compete digitally and
should prepare themselves to use technology
as a tool to reduce transaction costs.



= Manage long-term risks. Financial institutions
should broaden the scope of thinking about
long-term risks; i.e. recent commitments to cli-
mate actions need to be backed up by a broader
commitment to long-term risks management
terrorist

including events like pandemics,
attacks or nuclear catastrophes.

Implications for financial
supervisory authorities and central
banks

= Regulate for the economy and financial sector
of tomorrow. One crucial step is to anticipate the
risks of tomorrow, as done in this paper. Only if
financial supervisors and central banks do this
will they be able to prepare for calculable risks,
for example how to effectively regulate algo-
rithms that replace humans in decision-making

processes.

Support the public and economic policymakers
in understanding and navigating the transition.
Since central banks own the richest research
resources and have unique access to data, cen-
tral banks should play a role in supporting gov-
ernments in understanding the trends that are
highlighted in this report.

Supervise long-term risks. Financial supervisors
and central banks need to manage long-term
risks through effectively measuring, monitoring
and mitigating long-term risks.

Align practice with mandates. As research
showed, supervisors and central banks already
have some sustainability mandates that are still
not actioned today. At the same time, central
banks’ mandates related to financial stability
are almost always interpreted to have financial
stability among the business cycle. Central banks
should extend such time horizons and also offi-
cially include long-term supervision in their man-
dates.

13



Introduction

This paper forms part of the UNEP FI / EIT Cli-
mate-KIC Thought Leadership Series and is a
thought experiment into the key characteristics
that will define the finance sector in 2030. It out-
lines those key characteristics about the likely eco-
nomic transition over the next decade and evolu-
tion set to take place in parallel. To do so, the paper
is organized around the idea that the finance sector
and economy of tomorrow can be described across
four key characteristics: Controlled, Automatic,
Local, and Low-Carbon & Resource (“CALL" for
short). By looking into the future and characterizing
economic and financial trends, the paper identifies
potential opportunities and risks that the world of
tomorrow will face.

Of course, some of the identified trends in this
paper are already visible today and may emerge
before 2030. Others are more long-term, while
other trends surely will be missed in this discussion
and are not yet on the radar of the authors. Perhaps
even for society more broadly, as yet unanticipated
realities will shape the future. However, whatever
the actual future may be, the authors contend
that the implications are likely to hold even under
various scenarios. They are not contingent on a
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specific set of events materializing, but rather a
representation of ideas that will shape our future
and ways to prepare for them.

Notably, the paper does not seek to prove or nec-
essarily even convince but is designed as a journey
for the reader into thinking about a different type of
financial system and the implications for financial
institutions, as well as for supervisors and central
banks. Even though not comprehensively treated
in this paper, the authors also recognize when
talking about the finance sector that many differ-
ent agents with different roles and interests are
involved and thus, naturally, each agent will deal
with the trends differently.

The paper has three sections. Section | discusses
the CALL concept in terms of how it will shape
the economy as a way to provide context to the
finance sector trends. Section Il describes a poten-
tial trajectory for the finance sector as it adapts to
the changing economy and shapes it. Section llI
concludes by briefly summarizing key implications
for financial institutions, as well as for supervisors
and central banks that monitor and regulate these
institutions.






Section 1:

Economy 2030

1.1
ECONOMY 2030

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

In order to understand what the financial sector in
2030 will look like, the point of departure has to be
the question, “What the economy will look like?" 2°
Investing Initiative (2DIl) (2019a) outlined the idea of
the "ALL" economy in 2030 - automatic, local, and
low-carbon & resource. This framework is updated
in this paper to add another feature or characteristic
— "controlled” — representing the idea that the econ-
omy in 2030 will involve a significant increase in the
control mechanism between economic actors — in
both directions.

The “CALL" economy — Controlled, Automatic, Local,
and Low-carbon & resource is briefly outlined below,
copying in part from the ideas first presented in
2019 (2Dll, 2019a).
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I. Controlled

Citizens and consumers may be empowered through
technology to exert significantly more control over
brands — the US debate around “cancel culture” and
the effects that social media campaigns (notably
around climate) have had in 2020 alone on corporate
decision-making. Already, campaigns like “Sleeping
Giants” in the United States are using public pres-
sure from consumers to change ad buy behavior on
Fox News (New York Times, 2018) for example.

On the other hand, governments and companies
have more control over citizens and consumers
through microdata, surveillance, and supervision of
online activities, and also the expansion of hardware
control mechanisms in some countries (Business
Insider, 2018) (e.g. face recognition software, collec-
tion of biometric data).

The net effect of this mechanism — again something

already visible today — will change the way compa-
nies interface with their consumers, with more direct
feedback, more corporate accountability beyond the

individual product (notably on sustainability and

political engagement issues), and more input by

consumers in the product design.



The issue is of course also the extent to which
consumers are also more controlled. The Center
for Humane Technology (2020) in San Francisco
is exploring the question of how to manage that

‘4 Obsess over Values

Instead of ¢ ing over engagement metrics

T Strengthen Existing Brilliance
1ssuming more technol

% Make the Invisible Visceral

dynamic and mitigate some of the more hazardous
dynamics arising from social media and technology
and have developed a set of principles that can
inform that future dynamic (see Fig. below).

s always the answer

FIGURE 1: Principles for future dynamics (Source: Humanetech, 2020)

I. Automatic

The production process will increasingly become
automated, a trend that is already visible in many
industries. This automation process has three key
drivers:

» Robotics. The increasing sophistication of
robotics, coupled with declining costs, will be
able to replace a growing set of ‘predictable

physical activities’ currently delivered through
human labor. According to estimates by the
McKinsey Global Institute (2017), around 81% of
predictable physical activities could be replaced
in this way in the next decades. This will impact
production in all industries and sectors, with
around 5-10% of professions subject to over
90% of their roles becoming automated.

17
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FIGURE 2: Time spent on activities that can be automated by adapting currently demonstrated technology (in %) (Source: McK-
insey Global Institute, 2017)
Source: McK
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Artificial intelligence. Artificial intelligence
involves machines that exhibit human-like
intelligence for specific tasks or in the case of
super-artificial intelligence, the whole suite of
human intellect and beyond. It can relate for
example to the capacity to process and respond
to text (e.g. Al assistants) or estimate the move-
ments of financial asset prices (e.g. Al traders). In
the short-term, this will be particularly relevant
for activities related to processing and collecting
data, with an estimated automation potential in
the mid to high 60%, and eventually advance to
more complex activities such as interfacing with
stakeholders, decision-making, planning, etc.
As machines deploy artificial intelligence, they
will replace a growing number of human tasks
(Chui, Manyika & Miremadi, 2016).

Rise of complexity. A corollary, but distinct
trend from the two mentioned above will be
the rise of complexity in production processes.
This increased complexity is driven by the
growing inability of humans to replicate the

capabilities of the combination of robotics and
artificial intelligence. As we access new produc-
tion techniques — for example in the context
of nanotechnologies — we will need to deploy
non-human labor immediately given the “base-
line” complexity. The demand for non-human
labor will likely accelerate the deployment of
the technologies described above (Chui, Many-
ika & Miremadi, 2016).

lii. Local and de-centralised

Another potential feature of the future economy is
the increasingly local delivery of goods and services,
i.e. a contraction of global supply chains. There are
several drivers behind this:



» 3D printing. 3D printing is already allowing
companies to manufacture on-demand and
highly bespoke parts of the supply chain. In
the future, 3D printing may be able to replace
a range of production inputs that now require
bespoke manufacturers associated with a dis-
tributed supply chain (2DII, 2018).

= Reduction in the role of natural resources. A
key feature of the global supply chain involves
the role of commaodities in it. Depending on their
type, commodities tend to be highly concen-
trated in certain regions. The global commodity
extends from agricultural commodities (pri-
marily wheat, corn, but also coffee and rice), to
minerals (copper, zinc, lithium) and fossil fuels
(oil, gas, coal). As outlined in the next section on
low-carbon and low-resource commaodities, at
least some of these commaodities are likely to
largely disappear from the global supply chain

over the next 30 years, most notably fossil fuels,
but also potentially metals such as gold cur-
rently used in mobile phones (2DII, 2018).

= Emphasis on non-tradable products & services.
The global economy is likely to see a growth in
products and services that do not lend them-
selves very well to international supply chains
or markets. This will be driven both by a shift
in many economies to in-person services, like
nursing, but also other drivers, like a potential
reduction in long-distance tourism as a result of
further development of virtual and augmented
reality technologies (2DIl, 2018). Some of this is
obviously amplified by COVID-19.

The figure below highlights anecdotally the potential

scale of some of these effects, notably as they relate

to 3D printing, a decline in commaodities, and a grow-
ing emphasis on non-tradable goods and services.

1 HOLOGRAMS
3D PRINTING COMMODITIES ¢ AUGMENTED REALITY

100
90
80
70

28% declinein  25% decline in 30% decline in 30% decline in

maritime trade road & rail maritime trade passenger air

freight travel
transport

FIGURE 3: Global Trade is set to be significantly disrupted as a result of the decline in fossil fuels and the rise of new technolo-

gies (3D printing, holograms, etc.) (Source: 2DII 2018)
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iv. Low-carbon and low-resource

The future economy is set to see a significant
reduction in the use of natural resources in favor
of renewable and synthetic resources. This will
be a function both of the relative competitiveness
of these resources vis-a-vis traditional extractive
or semi extractive (e.g. agricultural commodi-
ties including meat) and the scarcity of natural
resources. For energy resources specifically, some
of this will be driven by the additional constraint
of decarbonizing the economy - sustainability
considerations that may also eventually extend to
other resources (e.g. wood, coal, lignite). Each of
these drivers will be discussed in turn.

» Peak resource. Part of the decline in the
exploitation of natural resources may be a
function of their natural depletion. A series of
natural resources are set to disappear in the
next decades. While forecasts as to depletion
have been notoriously wrong (peak oil is a
case in point), even without depletion, costs of
extraction are likely to go up as the low-hanging
fruit disappear. This will of course potentially
have negative economic effects as they disap-
pear from the supply chain, as well as leading to
new industries set to create synthetic alterna-
tives (see bullet below) (Lampert, 2019).

]1|'|-l-l-

Transition to a low-carbon economy. The
transition to a low-carbon economy is set to
almost completely eliminate fossil fuels as
an energy source — as well as eventually as a
chemical source — in the economy. Fossil fuels
by themselves account for over half of all-natu-
ral resource use — measured in monetary terms.
Fossil fuels are set to be replaced by renewable
energy and bio-alternatives / geomimicry in the
plastic and cement sector (IEA, 2020).

New technologies. Beyond drivers on the
supply side, there are also drivers related to
improvements in alternative technologies. Nan-
otechnologies will help create synthetic alterna-
tives to natural resources. Bio alternatives and
geomimicry (e.g. eggshells in the cement sector)
are set to compete. While some of these alter-
natives also consume some type of resource,
these may be synthetic, renewable, or ‘semi-ex-
tractive’ insofar as they fit more naturally in the
concept of a circular economy. One significant
degree of uncertainty in these trends is the
potential risk of chemical alternatives to agri-
cultural commodities and traditional foodstuffs
(i.e. synthetic food). To what extent these types
of alternatives (e.g. Huel) will be adopted by
consumers remains uncertain (Cadwallar, 2016).
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FIGURE 4: The disappearance of non-renewable resources (Source: Projects in Motion, 2016)

1.2
ECONOMY 2030 - THE RISKS

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The changing nature of the economy also gives rise
to and will be accompanied by a new (and recur-
rent) set of risks, increasing both in magnitude and
probability. As a result, the next decades may in
hindsight be considered the “era of existential risks”
(Thomd, 2020a), the COVID-19 pandemic being
only the opening salvo.

This section is not meant to be a comprehensive
guide to these risks, but simply a sample of the
types of events society is likely to face by or in
2030. The types of risks can be classified into four
different categories: “risks where humans influ-
ence changes to the ecosystem (climate change),

“risks where humans directly change the ecosystem

(nuclear conflict & terrorism), “risks where humans
are subject and largely at the mercy of exogenous
changes to the ecosystem (meteorite impact), and

“risks arising as a result of humans interacting with

the ecosystem (biohazards). All of these four except
the risks due to exogenous changes (meteorite
impact) are discussed below.
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.. Climate change

Climate change represents an existential risk to
economic and social welfare, health, and human
civilization more generally. While many of the
extreme outcomes may not materialize until the
end of the century, unanticipated tipping points
or 'tail probability events’ may dramatically alter
economic activity before then. These can either be
extreme events related to ‘climate tipping points’
that literally threaten the habitability of economic
centers. They may also involve the reality of a
world beset by a growing number of natural disas-

ters and irregularities in weather patterns making
predictable economic planning that is contingent
on these patterns close to impossible. The risk will
touch every part of our lives, from the safety of
air travel to the functioning of agriculture and the
reliability of data and IT systems, to ultimately our
health and livelihoods (Oppenheimer et al., 2014).

Climate change will need to be mitigated as rap-
idly and effectively as possible to reduce the scale
of these events. But under all climate outcomes,
investments in adaptation are needed at a massive
scale to protect societies from the changing planet.

CLIMATE RISKS: 1.5°C VS 2°C GLOBAL WARMING ;
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22



ii. Nuclear conflictand / or
terrorism.

Nuclear conflict and / or terrorism is at once one
of the prominent and neglected mega-risks facing
society over the next decade. Prominent in light
of the general awareness among the public given
recent nuclear crises such as the Fukushima disas-
ter in 2011. Neglected given that there is a real
and meaningful chance of accidental or intentional
nuclear conflict that could lead to a “nuclear win-
ter” and destroy large parts of the global economy.
This particular risk is amplified by the continued
uncertainty as to the timeline by when terrorist
organizations will have access to a nuclear weapon

100%

80% -+

60% 1

40%

Probability of nuclear attack

20% 1

and the means and willingness to detonate it in a
major international city. Of course, governments
may also start (intentionally or unintentionally) a
conflict using nuclear weapons.

Individuals working on forecasting and estimating
the timeline by which terrorists will both have the
means and the desire to detonate a nuclear bomb
have previously suggested that a nuclear terrorist
attack would be “more likely than not” by as early
as 2014 (Allison, 2018). These estimates of course
have been proven false, although it is clear that
some terrorist actors are pursuing that route. Even
a 1% probability of a terrorist organization planning
a nuclear attack would render a 25% likelihood by
2030.

Cumulative probability

0%
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2023

2028 2033 2038 2043 2048

Year

FIGURE 6: The cumulative probability of nuclear attack (Source: Allison, 2018)

The fact that we have not yet seen a nuclear bomb
may be driven by a combination of the “risk” of
detection, which is likely higher when procuring
nuclear material than renting a van and running it
through a crowd, and the potential backlash such
an explosion may have for the support of terrorist
groups among their “base”. For the goals of most
terrorist organizations, nuclear bombs may actu-

ally be less effective than other means of violence
given the likely resources that would be mobilized
to destroy the group in response, the risks of try-
ing to achieve this objective versus other means
of violence, and the potential loss in moral support
among the population.

Whatever the political equation, the fact of the
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matter is that it seems reasonable to conclude, as
is done across a range of risk assessments,’ that
a sufficiently well-funded and dedicated enter-
prise by a terrorist organization would allow them
eventually to have the means to detonate a nuclear
weapon in a major international city.

iii. Biohazards

The risks resulting from biohazards represent a
fancy way of saying risks from pandemics, although
of course biohazards are not exclusively a function
of viruses or bacteria but may also arise from other
sources. A nuclear catastrophe like Fukushima, for
example, is technically a biohazard risk since it is
the radioactive material released by an explosion
that will be the primary driver of the impact rather
than the immediate “explosion” of the nuclear
reactor itself.

Given that we are currently living — at the time of
writing — through the most dramatic biohazard

risk and impact since the Spanish Flu of 1918, it is
probably not necessary to introduce the risk and
flag its materiality too much. In the United States,
total COVID-19 related deaths are likely to exceed
the total US deaths of World War Il and by August
were exceeding double those of Vietnam, Korean,
and Afghanistan & Irag War combined (Strochlic,
Nowakoswki & Armstrong, 2020; Worldometers,
2020). The economic impact is set to exceed at
least in GDP contraction terms that of the Global
Financial Crisis in 2008 (Tooze, 2020).

It is worth remembering that pandemics are likely
to be more regular events in the future and "near
misses” with Ebola and SARS (at least in terms
of global effect) are a testament to the potential
regularity of the risk. The US-based organization
Metabiota tracks pandemic risks as part of an Epi-
demic Tracker and at the time of writing identified
8 epidemics tracked globally. As well as a range of
regional hotspots (see Fig. below).

Hugsia

FIGURE 7: The Epidemic Tracker (Source: Metabiota, 2020)

1 seee.g. Bunn (2009), Bunn and Wier (2006) or UCSUSA (2008)
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Section 2:
. Finance 2030

2.1

FINANCE SECTOR 2030 — THE
OPPORTUNITIES & RISKS

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

The risks and opportunities facing the global
economy over the next decade will fundamentally
shape the nature of financial services and the sec-
tor more broadly. The "CALL" reality of the economy
in the next 10 years can be transposed to financial
services. Finance too faces a control, automation,
localization, and low-carbon and resource revolu-
tion.

i. Control

The era of “control” and changes in power dynamics
will also radically change the relationship between
consumers, savers, and providers of financial ser-
vices. There are two areas in particular where this
trend will be particularly prominent:

= The “democratization” of finance through
shareholder voting power. Technology and
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changes in social norms will fundamentally
change the way retail investors and beneficia-
ries of insurance products and pension funds
will seek to wield their power as owners of
capital (shares). Currently, less than a quarter
of retail investors vote regularly at annual gen-
eral meetings (AGMs) compared to around 80%
voting from institutional behaviors (2DII, 2020).
The net voting patterns however suggest that
voting practice from institutional investors is
systematically misaligned with the interests
and wishes of the ultimate beneficiaries. As
outlined in a study from March 2020, it can be
assumed that climate resolutions at companies
would get the majority support of retail inves-
tors if their expectations were considered (2DlII,
2020). Already now, fintech is breaking open the
door to allow retail investors and ultimate bene-
ficiaries to have their say and “vote for Paris” (i.e.
the Paris Agreement climate goals) (2DIl, 2020).
These technology trends will be amplified by
policy initiatives designed to strengthen retail
investors’ voice, the requirement for suitability
of financial products to extend to non-financial
objectives (including how the product is man-
aged in terms of voting patterns), and expanded
concepts of fiduciary duty and consumer protec-



tion in finance. All this will drive a future, where
citizens and savers will “vote with their money”
with the same ease as they vote for parliamen-

H‘H

tary or presidential elections, and a reduction in
transaction costs making such voting increas-
ingly accessible and popular over time.

We estimate that over 60
million EU pension fund
beneficiaries and members
are “forced” to vote against
the Paris Agreement...

...either directly through
climate resolutions or
indirectly through being
forced to vote for
management that doesn’t
align with the Paris
Agreement,

FIGURE 8: Vote for Paris — vote with money (Source: 2DII, 2020)

The big data revolution in finance. The second
key driver of control is the ability for financial
institutions to use the incredible body of data
they are in the process of collecting from con-
sumers through the provision of payment ser-
vices. As will be outlined in the next section, this
data collection will help drive an expanded suite
of services beyond narrow financial services.
This de-financialization of finance in terms of
types of services and products offered by nomi-
nally financial institutions will start to mirror the
changing perception of companies like Tesla not
as a car company but as a technology company.
At the same time, however, this data collection
comes with new challenges and evolution of
the social norms and expectations. It will cre-
ate new and elevated responsibilities for safe-
guarding the privacy and good conduct. It will
also potentially increase the expectations from
policymakers for the provision of information,
the tackling of financial crimes, money launder-
ing, etc. Many of these regulations are already
emerging and finding a home under a burgeon-

ing industry called “regtech” (Arner, Barberis &
Buckley, 2017). Finally, big data will also change
the nature of investment and lending decisions
and the information that drives these decisions.
This is already in many areas of finance “normal
business”. Hedge funds using satellite data to
measure the cars in Walmart parking lots as a
way to anticipate quarterly sales (Partnoy, 2019).
Institutional investors using asset-level data to
gauge climate transition risk and increasingly
physical risk as well (PACTA, 2020). Indeed, this
area is probably the one where 2020 is closer to
the future described here than 2030 and indeed,
in parts, already here.
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PANEL 1:

Asset-level data and climate change

Asset-level data is revolutionizing the way climate-related risks are measured and managed in
financial markets. By using micro-level data on individual industrial assets, these datasets allow for
geolocational mapping of production sites, their physical risk exposure, and of the micro-tracking
of emissions. Coupled with satellite data, and new ways to track information, asset-level datasets
provide live granular environmental information in a way that circumvents traditional corporate
reporting and fills crucial gaps where such reporting is missing. Asset-level data informs climate
analytics of the PACTA tool developed by the 2° Investing Initiative, used by over 1,000 financial
institutions around the world, as well as the work of commercial tools from Moody's 427 and MSCI
Carbon Delta. The map below shows the location of global coal-fired power plants.

FIGURE 9: Location of global coal-fired power plants (Source: 2DII, 2019b)

il Automatic — Fintech revolution behind upwards of 80% of all trades in capital mar-

kets (Bigiotti & Navarra, 2019). It also is increas-
Automation and technology more generally will ingly changing the make-up of the “technology” or
change the way banks operate. This process is  process behind the delivery of financial services.
already underway, perhaps nowhere more so than  Obviously, technology represents an incredible
with the rise of algorithm trading, estimated to be  opportunity for the expansion of financial services
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but also the risk of obviating the original need for
a bank.

The growing use of FinTech is likely to change existing processes in
financial services. Robo-advisers are expected to have the greatest

Traditional use case of a bank. Fintech is often
perceived as an economic trend or activity that
disrupts traditional banks or other types of
financial services by using technology to deliver
the services differently. A growing share of the
fintech market goes to companies designing
products and services that traditional financial
institutions do not actually offer. Peer-to-peer
lending platforms and crowdfunding solutions
that partly or fully ‘cut out the middleman’
are on the rise, as well as new forms of retail
investing that give users more agency in port-
folio design and strategy. The common feature
of these trends is the extent to which they elim-
inate the ‘bank’ or ‘investment manager’ in its
traditional form and provide a different service.
Of course, some of these initiatives also create
new “services” entirely, notably in terms of sup-
porting citizens on considering sustainability
issues, polling services to engage beneficiaries

impact on the sector in the short term

45%
40%
35%
30%
25%
20%
15%
10%

1 year from now m 5 years from now

40%
37%
20%
23%
15%
i 11% 11%
0%

Robo Advisers Marketplace/ Crowdfunding Blockchain
P2Plending technology

2% 2%

Other

of pension funds in new ways on strategy, etc.
(S&P Global, 2016).

Opportunity to improve business. The flipside
of fintech representing a threat is the extent
to which it represents an opportunity. Ability
to market a new and expanded set of services,
coupled with evermore data collection capa-
bilities put financial institutions into a unique
position to retail “non-financial services”. Some
of this will come through the natural integration
of start-up companies’ business models into
larger organizations, as can be seen in the wave
of acquisitions of climate data organizations,
and some of this will come through internal
innovation. One fascinating area in this regard
is the role that financial institutions may play in
the future in steering and advising on non-fi-
nancial consumption choices. First initiatives
around carbon footprinting and consumption
management represent interesting case studies
in that regard.

Market share for Robo-advisers in
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FIGURE 10: The rise of technology in financial markets (Source: 2DII, 2017)
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Local — Intermediation and

fragmentation

The concept of local services seems perhaps mis-
placed when envisioning the future of finance.
One would assume that a departure from “brick
and mortar” banking would lead to less ‘local’
business models and centralization of services
through digital banks like N26 in many European
countries. This trend is clearly visible and seems
set to continue. However, a parallel trend entails
the increased emphasis on local lending practices
among consumers, the rise of local currencies, and
the potential future relationship of these curren-
cies to local lending and spending practices (Naqvi
and Southgate, 2013). As a result, a local economy
for financial institutions can mean more access, but
also different expectations.

Risk of changes to user expectations and
intermediation. A stronger emphasis on local
economic activity is likely to translate into
changes in user expectations around what hap-
pens with their money. Some of this is captured
in the growing interest in ESG products, crowd-
funding, and citizen engagement with banks as

a proxy for changes to expectations. This trend
is likely to also translate into a desire to bank
locally and ensure money is invested locally.
In this regard some banks increasingly try to
meet such demands, such as some local banks.?
Nevertheless, meeting that demand requires —
at least for some financial institutions — new
capabilities and will likely benefit existing banks
that can cater to that demand (e.g. cooperatives,
local savings institutions). What may be seen
as a return to local lending however will not
absolve financial institutions from the desire to
be able to cater to these lending practices with
a sophisticated digital presence.

Opportunity to “Bank the world”. A cousin of
the concept described above is the extent to
which a more “local” economy for financial insti-
tutions comes with the opportunity to “bank
the world". Technology — through its ability to
localize services by digitalizing them — can play
a critical role in banking the people around the
world that do not have access to financial ser-
vices. Microfinance — despite some of its con-
troversies and question marks — remains a pillar
that can be built on.
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FIGURE 11: The six principles of value-based banking of the Global Alliance for Banking on Values a network
of local banks around the globe (Source: Global Alliance for Banking on Values, 2019)

2 For more information see e.g. GLS Bank (2020) or Global Alliance for Banking on Values (2020)
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iv. Low-carbon / Low-resource

The economy of tomorrow will be low-carbon and
low-resource, a response to an industrial trans-
formation that represents both dramatic risks of
“stranded assets” and opportunities for new types
of financial services and products.

» Risk of stranded assets at scale. As outlined
above, the economy is set to decarbonize and
shift from natural to synthetic “resources” or
inputs into the production process. This trans-
formation will strand trillions of dollars of indus-
trial assets currently dedicated to the extraction,
processing, and end-use of natural resources,
in particular fossil fuels. Financial institutions
banking these assets or their owners face signif-
icant risks if left unmanaged. Estimates on scale
differ widely, but according to one study by Citi
from 2015 exceed $100 trillion (Gutske, 2015).
Stress-test scenarios developed by financial
supervisory authorities and partners suggest
certain sectors may lose upwards of 40-50% of

value in the context of this economic transfor-
mation (2DIl, 2019¢c). Unexpected technology
breakthroughs will accelerate the transition and
losses as the economy adjusts even faster than
it would be driven purely by policy.

Opportunity for product innovation. While
on the one hand, stranded assets loom, the
economic transformation will also change the
demand for financial services on the other hand.
New technologies and a shift to digital solutions
will likely shift the demand for different sources
of financing and its terms. To state what may
be obvious, renewable power has so far been
significantly more capital intensive with lower
operating costs, but also more accessible to
smaller companies that do not operate on the
capital market. Similarly, the early innovators
will be banked through credit and supported
through venture capital, before they appear as
the new industrial giants of tomorrow in the
passive equity portfolios of large pension funds
and insurance companies.

POTENTIAL INVESTMENT IN NEW RENEWABLES BY Bloomberg
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FIGURE 12: Potential investment in new renewables by asset class (Source: Bloomberg NEF, 2016)
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~ Section 3:
~ Implications

3.1

IMPLICATIONS FOR FINANCIAL
INSTITUTIONS

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Financial institutions seeking to prepare for the
brave new world of finance, and the economy in
which it operates, face the following implications:

a. Prepare for an empowered consumer base.
The future will see a shift of consumer expec-
tations on sustainability, social issues, and their
ability to exert their influence to drive corporate
action. Institutions anticipating and responding
to such a consumer base through their business
practice and the nature of their products and
services will likely win out in such a scenario.
This implies pivoting towards a strong suite
of meaningful sustainability actions in terms
of financial products and services and imple-
menting mechanisms and processes to ensure
consumers’ expectations are understood, inte-
grated into service offerings, and respected.

. Engage in technology and the promise of a

redefinition of the financial sector. Competi-
tive banks have to be able to compete digitally:
so far, intuitive and banal. The question is not
if to compete digitally, but how. The key areas
to explore here are expanding beyond financial
services (including through supporting sus-
tainable consumption patterns as expressed
through payments), and access to new poten-
tial customers. Technology is also a critical tool
in reducing the transaction costs of the inter-
mediation of capital, especially as it seeks to
continue non purely financial issues (e.g. local
lending practices) that traditionally have been
mare expensive to deliver.

. Manage long-term risks. Competitive financial

institutions will want to manage the long-term
trends and risks that come with them. Climate
change has arguably reached the mainstream
in terms of visibility within many financial insti-
tutions around the world. The scope is broader,
however, as the current pandemic, and growing
threats related to other aspects (nuclear con-
flicts, breakdown of social order) demonstrate.
Crucially, the ‘commitment’ to climate actions
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that many financial institutions are taking needs regard is a “pledge” to dedicate a minimum

to be backed up by a broader commitment to amount of an organization's research budget to
long-term risk management. One idea in this ‘long-term risk management.
PANEL 2:

Why acting today is so important

The current pandemic demonstrates how even a few weeks of faster action could have dramatically
inhibited the spread of the virus in some areas, a concept that likely equally applies to financial
markets. One example is the Global Financial Crisis in 2008, where subprime lending accounted
for roughly a third of all mortgage originations in the United States in 2006-2007, at a time when
default rates for these loans were already increasing (Financial Crisis Inquiry Commission, 2011).
Although the probability of default on mortgage loans in the first year of lending is historically very
low, there was a dramatic increase in premature defaults between 2004 and 2007 which was
another sign for the looming financial crisis. Even though, default rates within the first 12 months
roughly increased from about 2% to 8% between 2004 and 2008 (Mayer, Pence, and Sherlund, 2008),
subprime mortgage originations still increased to a new record in that time period. Thus, trying to
measure and to understand such risks today, as well as implementing early warning systems that
monitor the evolution of risks is crucial. Anticipating these types of risks earlier than they would
have been otherwise will give more time to mitigate the fallouts.

In 2006, $600 billion of subprime loans were originated, most of which were
securitized. That year, subprime lending accounted for 23.5% of all mortgage
originations.

IN BILLIONS OF DOLLARS

) 23.5%
S | |
$700 - Subprime share of entire 2m
600 mortgage market
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NOTE: Percent securitized is defined as subprime securities issued divided by oniginations in a given year. In
2007, securities issued exceeded originations.
SOURCE: Inside Mortgage Finance

FIGURE 13: Subprime mortgage originations (Source: Garg, 2018)
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FIGURE 14: Early Payment Defaults on Subprime Loans (Source: Mayer, Pence & Sherlund, 2008)

iii. Implications for financial
supervisory authorities and central
banks

Financial supervisory authorities and central banks
seeing these trends can prepare and shape these
dynamics through the following aspects.

a. Regulate for the economy and financial sector
of tomorrow. A critical step for financial super-
visory authorities is to anticipate the nature of
tomorrow’s financial markets and the risks they
may be exposed to. Design of policies related to
investor advice, fiduciary duty, and investment
research needs to anticipate the revolution

underway in these fields. One interesting exam-
ple of this is the question of how to effectively
regulate and supervise algorithms as they
replace humans in decision-making processes.
The box on the next page explores the line of
thinking in this regard.

. Support the public and economic policymakers

in understanding and navigating the transi-
tion. Financial supervisors and central banks in
particular command some significant research
resources, at scale and depth often superior to
the in-house research of governments them-
selves. Coupled with their unique data access
and insights into financial markets, financial
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supervisors and central banks are in a unique
position to support the public and policymakers
in understanding the trends highlighted in this
report and the potential risks that come with
them.

. Supervise long-term risks. In addition, mon-
itoring, researching, and reporting on these
risks, the crucial role of financial supervisors is
of course to supervise and act on them as well
in the context of the stability and efficacy of
financial markets. Here, traditional instruments
come to mind, although a more holistic process
is likely needed for the class of “long-term risks”
that supervisors will have to investigate. As
outlined by Schonauer, Thoma and Caldecott
(2021, forthcoming), the potential mechanism
underpinning this can be a process of measur-
ing, monitoring, and mitigating.

7

d. Align practice with mandates. Finally, it is criti-

cal that practice is aligned with supervisors and
central bank mandates. As outlined by Dikau
and Volz (2019), financial supervisors and cen-
tral banks frequently already have sustainability
mandates that are “not actioned”. At the same
time, with the NGFS initiatives underway a nota-
ble exception, mandates related to financial sta-
bility are often if not almost always interpreted
to mean financial stability over the business
cycle. This artificial shortening of the mandate
prevents or is at the very least a barrier to long-
term supervision. Aligning practices with man-
dates (or vice-versa) can help overcome this gap
and ensure supervisors and central banks are
prepared for the economy and financial markets
of tomorrow.




ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

PANEL 3:

The idea of a "Prudent Algorithm Principle”

Arguably, the two core regulatory concepts governing transactions in financial markets are “fidu-
ciary duty” and the “prudent person principle”. According to the German financial supervisor BaFin,
the “prudent person principle stipulates that insurers may only invest in assets and instruments

whose risks the undertaking concerned can properly identify, measure, monitor, manage, control

and report and appropriately take into account in the assessment of its overall solvency needs. All

assets are to be invested in a manner that ensures the security, quality, liquidity and profitability of
the portfolio as a whole”

As financial decisions are taken over by algorithms, it raises the question as to whether the prudent
person principle should be complemented by a prudent algorithm principle. One suggestion for such
a concept can be found in Thoma (2020b).

“Financial institutions using algorithms to inform decision-making must ensure that both the
decision-making process within that algorithm and the outcomes it suggests do not threaten
or otherwise work against public policy goals in financial markets (e.g. stability). Financial
institutions have the responsibility to identify for each algorithm the outcome it informs, the
nature by which the algorithm can represent a threat to the public policy goals associated
with that outcome, the auditing procedure by which financial institutions plan to prevent this
outcome, and the ‘fail safe mechanism’ designed to prevent contagion or scaling of negative
outcomes should they materialize. The Prudent Algorithm Principle also confirms that finan-
cial institutions are legally liable for the outcomes created by the algorithms.”

So, the first step in deploying any algorithm is clearly defining: i) the objective of the algorithm, and
ii) the mechanism by which the algorithm could hypothetically create an undesirable outcome as
described above.

Second, the financial institution needs to identify mechanisms to identify whether or under which
circumstances this undesirable outcome or process might come into play. Here, financial institutions
can build on the burgeoning literature addressing the question of the ‘interpretability’ of algorithms.
This includes random simulations at scale to identify conditions of undesirable outcomes, and tar-
geted simulations related to specific issues (e.g. testing outputs based on input data designed to
identify racism or other types of discrimination).
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Third, it needs to identify ‘fail safe’ or response mechanisms should these undesirable outcomes
or processes materialize. Crucially, the Prudent Algorithm Principle is general in the sense of not
outlawing algorithms that may under certain circumstances deliver such undesirable outcomes
within the Principle itself. For example, if financial supervisors want to prevent lending in sectors
that involve illegal practices (e.g. child labor), then the rule needs to be built into the system itself,
and one cannot rely on the algorithm to identify that independently.

Finally, the Principle does not prescribe that algorithms under no circumstances ever create unde-
sirable outcomes. It does, however, reiterate the accountability of financial institutions for these
algorithms where they break the law.




Concluding remarks

This paper represents a thought experiment around
the key mechanisms, concepts, and drivers that will
shape our understanding of what financial markets
will look like in 2030. In doing so, it maps a series
of key trends both in the economy and finance as a
way to understand what kind of economy finance
will experience and how the core trends driving
economic change filter through to the financial
sector. It uses the concept of the CALL economy
(control, automatic, local, low-carbon & resource)
to identify trends for finance and the economy.

As with any such exercise, the paper must marry
courage in thinking about alternative futures with
humility in respecting the uncertainty behind such

futures. This paper erred on the side of courage.

This is not meant to suggest the authors know
the future. Rather, it should reflect the need to
think of the future and the potential radical ways
it will be different from today. Even here, it is more

likely than not that in myriad ways this paper will
underestimate that radical change, driven by fac-
tors not yet on the horizon. Also exciting and not
captured by this paper are the potential drivers that
will accelerate or slow down one trend or another,
or how even the trends might interdependently
accelerate or slow-down each other (e.g. the data
revolution in finance could have a major impact on
the investment in green technologies).

Whatever the specific nature of future trends, the
private and public sectors are likely similar. Man-
age long-term risks, integrate sustainability, align
practice with mandates, and respond to the chang-
ing power dynamic between consumers and com-
panies, all these issues are likely to dominate the
trends over the next decades.
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