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Climate change. Quite possibly the greatest, most unique, and
most far-reaching systemic risk ever encountered. Permeating
all levels of society, from private individuals, through business,
to policy makers and governments, the effects of climate
change will have an impact.

Many investors, institutional and individual alike, are increasingly
focusing on the implications of climate change for their portfolios
and taking action. According to estimates, around USD 23

trillion are already managed in line with some form of so-called
environmental, social and governance (ESG) principles.

Yet despite this growing focus by investors on climate change,
for central banks it has only become a topic of discussion in
recent years. And for some of these investors, its rise to the
top of the agenda is even more recent than that.

In this paper, we discuss climate risk from a central bank's
perspective, with a specific focus on the asset management
activities of these institutions.

The key questions we address are:

— What can central banks do to fight climate change with
regards to the management of their assets, and how?

— In particular, are they actually willing to go beyond their
established ESG processes and take additional steps
specifically addressing climate risk?

— What are the unique challenges faced by central banks and
what are the alternatives open to them when considering
how best to tackle those challenges?

— Can the central banks set standards and processes which
inform and are of benefit to the wider financial markets?

Our findings are informed in part by the results of the 2019 UBS
Reserve Management Survey (carried out in May/June 2019).
For the first time the survey contained questions that directly
addressed climate risk in an asset management context. The
survey is one of the most authoritative depictions of official
reserve management activities available because it captures a
large share of total reserves held by these institutions.



Earlier this year, the Network for Greening the Financial
System (NGFS) produced their first comprehensive report, A
call for action: climate change as a source of financial risk. In
their opening paragraphs, they made clear the role which
central banks have to play in addressing the climate crisis.
They stated:

Even though the prime responsibility for ensuring the success
of the Paris Agreement rests with governments, it is up to
central banks and supervisors to shape and deliver on their
substantial role in addressing climate-related risks within the
remit of their mandates.

The position taken by the NGFS on climate risk reflects the
role played by central banks in the economy and the scope of
their mandates. In most countries, central banks' main policy
objectives are:

1. Financial stability: ensuring that the financial system is stable
and does not have negative effects on the economy;

2. Monetary stability: ensuring that inflation is well anchored
to a pre-determined level. These policy goals can be
achieved through different policy tools and the mix of tools
and strategies adopted can vary from country to country.

Central banks also hold substantial assets, either in the
form of reserves accumulated via financial operations in
global markets (particularly in emerging markets), or due to

an expansion of their balance sheet via quantitative easing
(mostly in advanced economies). The assets held by central
banks represent a substantial part of overall assets managed
by institutional investors globally and are invested across a
wide range of asset classes, including government bonds,
corporate bonds and, to a lesser extent, equities.

There is growing empirical evidence that climate risk
affects the two policy goals pursued by central banks.

Extreme weather events and disruptions in climate patterns

— the so-called physical risk - impact financial stability via
negative impacts on the banking and insurance sectors. But
extreme weather events can also impact the monetary stability
goal, as they have the potential to increase uncertainty with
regards to inflation and growth forecasts which are the basis
for the setting of interest rates.

The policies being implemented across countries by
governments aimed at fighting climate risk can also impact
central banks — the so-called transition risk. The corporate
and financial sectors will have to adapt to the evolving policy
and regulatory framework surrounding climate risk (i.e.
reduction of CO, emissions and carbon pricing) but significant
uncertainty exists about the forms and the timing of these
changes. What is certain is that these policies will create
disruption as institutions adapt, potentially impacting both the
financial stability and monetary policy goals of central banks.

Overview table: Climate risk and Central Bank mandates

Climate risk

Physical risk

Including

— Extreme weather events
— Sea-level rise

— Disruptive changes in local climate patterns

Transition Risk

Including

— Climate policy evolution through time and countries
- Technology

— Consumer preferences

Financial stability risk

Financial contagion and wider economic
deterioration impact the financial system causing
financial market losses, credit market losses and
rising operational and liability risks. Some studies
estimate the financial value at risk up to 17%
depending on different rising temperature scenarios.

Transition effects related to the potential negative
impact of policy measures on the economy through
lower output, capital misallocation and changes in
energy prices. The impact on asset prices and credit
worthiness are difficult to estimate but are potentially
high, particularly when policy measures are unexpected
(i.e. sudden increase in carbon prices).

Monetary stability risk
short-term

Physical risk can be taken into consideration in the

The short-term time horizon of monetary policy (i.e.
3 years) does not match with the longer-term horizon
of transition process. Monetary policy is impacted by
transition policies.

Asset management

countries' debt levels could rise.

Potential financial losses in specific sectors (i.e.
insurance/banking) impact portfolios of central
banks. Government bonds are not immune as

Disruption caused by transition policies across asset
classes exposing central banks portfolios to permanent
losses. Uncertainty over the disruption magnitude and
timing

Source: NGFS, 2019 and UBS AM



Climate risk also impacts the asset management operations
of central banks. Like any other institutional investor, the
portfolios of central banks are exposed to climate risk. And

as countries and sectors adjust to the new realities caused by
climate change, central banks could face losses on those asset
holdings which are more exposed to climate risk, as these

are likely to underperform. Risk mitigation will be needed
therefore to minimize the potential losses arising from a
changing policy and regulatory environment.

Could central banks be asked to be more active in
fighting climate risk in the pursuit of their policies?

According to the NGFS, this appears to be the case. Despite
their independence, central banks still form part of the
government apparatus in the countries where they operate.
If governments implement the commitments they have made
through the Paris Agreement, or even increase them, then it
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seems only natural that central banks could be asked to play
a part as well. A more active involvement of central banks on
climate change policies might be controversial, as it may be
regarded as falling outside the scope of their mandates.

Climate change and central banks:
A unique challenge

If anyone is in any doubt as to the seriousness of climate
change risk, they need look no further than the World
Economic Forum's Annual Global Risk Report. For the past
two years, environmental risks have topped the table of

most likely risks and are second only to the threat posed by
weapons of mass destruction in terms of the potential impact.

Climate change has also taken hold in the public
consciousness around the world in a way which is
unprecedented. Led by Swedish schoolgirl, Greta Thunberg,
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Source: World Economic forum 2009-2019, Global Risks Reports. Note: Global risks may not be strictly comparable across years, as definitions and the set of global risks have evolved with
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children from countries as far afield as South Korea, India,
Australia, the US and Europe have been abandoning their
classrooms to hold regular climate strikes in protest at the
potentially catastrophic effects of climate change and the
consequences for their generation.

The WEF, in their 2019 report, gave more color around the
reasons why environmental risks rank so highly in their annual
Global Risks Perception Survey. Concerns are no longer
focused solely on the short-term impact of extreme weather
events but rather the possible failure of environmental policy,
as the consequences of climate inaction become ever clearer.
According to the survey respondents, that link between failed
climate-change mitigation and adaptation and ever more
extreme weather events is the most likely risk interconnection.

The evidence that our climate is changing is clear to many.
2018 saw a summer of heatwaves in Northern Europe,
starting as early as May. Later in the year, California was
beset by a series of wildfires, while on the eastern seaboard,

a study' showed evidence of sea levels rising by as much as 5
inches per year, leading to so-called 'sunny day flooding' — a
phenomena which had not been expected to occur for several
decades to come.

This series of events had an impact on the key economic
variables which central banks monitor closely. In turn, this had
implications for the economic forecasts used to set the stance

of monetary policy. In Germany, for instance, low water levels
of the Rhine river actually led to a temporary slowdown in
German export machine.

Worldwide, extreme weather events such as these have more
than tripled since the 1980's, while in monetary terms, 7

out of the last 10 years have seen the economic costs arising
globally from natural disasters exceeding the 30 year average
of USD 140 billion per annum.

In that context, the series of stark warnings set out by the
Intergovernmental Panel on Climate Change in October 2018,
(IPCC) are not so surprising. According to their latest findings,
there is a window of just 12 years to limit global warming to
1.5 degrees celsius above pre-industrial levels if the planet is to
avoid irreversible damage brought about by climate change.

There are a number of defining characteristics which make
climate change a unique challenge, and these carry important
implications for central banks' policy making.

Unlike many systemic shocks, such as the financial crisis, the
significant future physical, economic and societal outcomes
arising from climate change are foreseeable. Although the
exact quantum and timing of the outcomes may be unclear,
scientific modelling and observations are providing continuous
information streams which deepen our understanding and
enable more accurate predictions to be made as to the

1 Spatial and temporal variability of sea level rise hot spots over the eastern United States; Arnoldo Valle-Levinson, Andrea Dutton, Jonathan B.Martin

http://orcid.org/0000-0001-7047-0321

Emissions pathways for climate scenarios
Annual GtCO, Emissions (fossil fuel and industrial only)

Cumulative carbon emissions (2018-2100)

Scenario GtCO,
85 Sequel 2°C 1.100
/> Sequel 3°C 3.500
65 Sequel 4°C 5.100
23 Global carbon law 650
45 Emissions in the last decade: 350 GtCO,
35 Emissions in 2010: 49 GtCO,eq.
25 Note: The CO, emissions shown on the graph
15 and above do not include land-use-related
5 emissions, which are currently about five GtCO,
annually, which must also reach net-zero or
15 . .
below, nor does it include the CO, equivalent of
2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 2100
other GHGs.
— Sequel 2°C Sequel 3°C — Sequel 4°C  — Carbon law — Actual Cambridge Econometrics did not model land-

use CO, emissions and other GHG emissions.

Source: Mercer



likely consequences. This means that climate risk can be
incorporated into the models used by policy makers, including
central banks, when they formulate financial stability and
monetary policies. As the NGFS highlighted in their recent
paper, sophisticated modellings have demonstrated that
global incomes could fall, on average, by up to 25% by the
end of this century.

Those studies and observations have also reinforced the fact
that it will be impossible to reverse many of the effects of
global warming. At this point in time, there is no scalable
means by which greenhouse gases can be removed from
the atmosphere. Instead, the current focus is on emission
reduction. According to the IPCC, limiting global warming
to 1.5 degrees celsius by 2030 would mean carbon pollution
would have to be cut by 45% from current levels by 2030 and
by 2050 we would have to reach zero emissions. To a large
extent, models point to the irreversibility of climate change
and its disruptive effects.

The choices we face now

Business as usual

Emissions continue rising
at current rates

Some mitigation

Emissions rise to
2030 then fall

As likely as Likely to
not to exceed exceed
4°C 2°C

Business impacted by climate change

More heatwaves, changes in rainfall
patterns and monsoon systems

CO, concentration 3-4 times higher
than pre-industrial levels

Arctic summer sea
ice almost gone

Sea level rises by
half to one metre

More acidic excesses

A question of timing

Given the urgency with which action needs to be taken,
short-term actions are clearly going to determine the long-
term impacts. This timing mismatch is relevant for central
banks as well. Whilst it is true that central banks can take a
long-term view in the pursuit of their policies, their policy time
horizon is relatively short. Often, short-term developments
(i.e. unexpected shocks such as a sudden increase in oil prices
or financial market events) prompt them to act. But in order
to mitigate climate risk, central banks need to adopt a much
longer time horizon, as it could take decades, not years, for
the impact of climate change to materialize.

To be truly effective, this will necessitate a high degree of
collaboration, not just from high level policy makers such

as governments and their institutions, but from the capital
markets, businesses and private individuals as well. Even
allowing for technological innovation which can help to
mitigate climate change, reaching net zero emissions by 2050

Aggressive mitigation

Emissions halved
by 2050

More likely Not likely
than not to to exceed
exceed 2°C 2°C

Business impacted by policy change

May require negative
emissions — removing CO,
from the air before 2100

CO, concentration falling
before end of century

Climate impacts generally
constrained but not avoided

Reduced risk of ‘tipping
points’ and irreversible
change

Source: Climate Change: Action, Trends and Implications for Business, Cambridge University Press, 2013, based on the Intergovernmental Panel on Climate Change, Fifth

Assessment Report (AR5)



will demand substantial changes in the way we live, including
our diet and housing, as well as the way we travel and work.

Such a goal will go well beyond the current mandate of
central banks, given their concern centers more around
macroeconomic sustainability, rather than acting on the pace
of growth. However, we have already seen quantitative easing
policies extend the mandate of central banks well beyond
inflation targeting; if climate change becomes a major drag
on economies then a more substantial involvement of central
banks in facilitating the transition to a low carbon emission
equilibrium would be justified.

It should also not be forgotten that the impacts of climate
change will not be felt equally. In 2018 for example, hundreds
of thousands of Rohingya refugees were affected by
secondary displacement due to extreme events, heavy rain,
flooding and landslides?.

Consequently, a high degree of international co-operation

will be needed if we see a rise in such events. At present, the
mandate of central banks is focused very much on domestic
goals, and while there is a high degree of collaboration among
these institutions (particularly during periods of economic and
financial stress, i.e. in the aftermath of the global financial
crisis) their operations, including those of asset management,
are largely driven by domestic factors.

Given the unique nature of climate change, and the magnitude
and breadth of its impact, the policy response of central banks
will have to adapt to the nature of the challenge with a long-
term, broad, pervasive and internationally coordinated policy
framework. International institutions such as the BIS (Bank for
International Settlements), IMF (International Monetary Fund),
the World Bank and the OECD (Organization for Economic
Cooperation and Development) are also likely to play an
important role, given the potential contribution that global
capital markets can make in the transition.

Central banks and climate change:
Still in the early stages

As we have highlighted, climate risk was not a topic for central
banks until relatively recently. Very few central banks were
considering ESG factors, and climate change was certainly

not a priority. But in 2015 that changed. For the first time
Mark Carney, Governor of the Bank of England, referred to

a link between climate change and stability risk. This move

by the Bank of England triggered a reaction. More and more
central banks started to act and two years later the NGFS was
established in collaboration with leading central banks like the
Banque de France and the People's Bank of China.

The Central Banks and Supervisors Network for Greening the
Financial System is a joint initiative. Currently comprising more
than 30 central banks® and regulators, it carries the aim of
contributing to financial stability by stepping up the efforts
needed to achieve the targets of the Paris Climate Agreement.
While the US is not part of the network at this point in time, the
reach of those central banks and regulators who are involved
already covers almost half of global GDP and two thirds of
systemically important banks and insurers.

At an organizational level, the NGFS is running a number of
work streams led by different central banks. The Bundesbank
is in the lead when it comes to the dual questions of how to
scale up green finance and how central banks can support
the transition to a more sustainable economy. Another work
stream, chaired by the PBoC, focuses on the supervision

of the financial sector and ensuring that climate risks are
properly taken into account. The Bank of England leads on the
development of an analytical framework for assessing climate-
related macroeconomic risks.

While the focus lies on the supervisory and macro-prudential
tasks related to financial and systemic risk arising from climate
change, along with better disclosure standards, the NGFS
also encourages their participants to lead by example via the
integration of climate-related criteria in their own operations,
including the management of their own funds, pension funds
and official reserves.

2 UNFCC External Press Release / 27 Mar, 2019. State of the Climate in 2018 Shows Accelerating Climate Change Impacts

3 The founding members of the NGFS were the central banks and supervisory authorities from China, France, Germany, Mexico, the Netherlands, Singapore, Sweden and the
UK. Additional members and observers now include organizations from Australia, Austria, Belgium, Canada, Colombia, Denmark, Finland, Greece, Hungary, Italy, Ireland,
Japan, Luxembourg, Malaysia, Morocco, New Zealand, Norway, Portugal, Spain and Thailand as well as the ECB, EBA and EIOPA. The US is currently not part of the network.



The fiduciary duty towards the public is the main reason given
by central banks in the UBS survey (see Appendix Il) when
asked what the dominant factors are for the incorporation
of climate change in their investment portfolios. In the first
comprehensive report* published in April 2019, the NGFS
outlines several benefits for the inclusion of sustainability
criteria in the members own portfolio management: First,
it would improve understanding of long-term risks, and
therefore lead to a better risk-return profile of the invested
assets, and second, it could reduce reputational risk and
generate positive societal impacts

However, the NGFS acknowledges the different institutional
arrangements of its members in each jurisdiction, and points
out that efforts towards the integration of climate risk in
central banks' operations should be made, so far as is possible,
without conflicting with the mandate and status of the
respective central bank.

In fact, the network points out that mandates (and investment
objectives) may limit many participating central banks

when it comes to promoting a climate-conscious agenda

with their investment portfolios. Notably, when it comes to
portfolio management, the network refers predominantly to
sustainability criteria in general. It does not seem to advocate
or promote specific climate-related actions that might go
beyond the sustainability frameworks which many central
banks already have in place.

These concerns are also reflected in the UBS Reserve
Management Survey, where aside from data availability and
benchmarking issues, some of the key reasons mentioned by
respondents for not including climate risk in their investment
portfolios revolved around conflicts with the mandate of their
institutions.

The NGFS is definitely the most important initiative of central

banks in this area, largely because it has created a forum
where common standards and approaches can be discussed

Key recommendations from NGFS

and finalized. However, a select few central banks have taken
individual initiatives as well, which are also important in
terms of moving forward the agenda on climate risk. In the
Appendix we provide an overview of the most relevant of
these individual initiatives.

Preferred approaches

A review of the recommendations put forward by the NGFS,
and the initiatives undertaken by individual central banks,
suggests that most central banks approach climate risk primarily
from a supervisory perspective. Financial risk is something they
think about largely in the context of banking and insurance
regulation (physical risks for insurances and bank loan books,
transition risks for financial markets overall).

The central banks will, in addition, consider macro-prudential
regulation and the overall economic impact of climate risk,
given the long-term implications this has for monetary policy
(for example banks becoming less willing to give loans to
sectors affected by physical or transition risk). They are

also actively looking for ways to green the financial system
by setting up structures for green finance markets and by
promoting green bonds.

Finally, it should be noted that the central banks' various
public activities, in the form of papers, public speeches and
involvement in conferences and networks, play a crucial role

in establishing the consequences of climate change as a valid
(financial) risk category that corporations can no longer ignore.

However, while it appears that central banks play a crucial

role as amplifiers which can mobilize institutions under their
supervision, they seem more hesitant to "lead by example”,
i.e., by singling out specific climate-related measures in the
management of their own assets beyond what is defined

in their general sustainability framework. The Banque de
France took the most profound steps in reshaping its asset
management guidelines to reflect specific climate-related goals
(see Appendix).

— Integrate climate-related risks into financial stability monitoring and micro-supervision

— Integrate sustainability factors into own-portfolio management.

— Bridge data gaps

— Build awareness and intellectual capacity and encourage technical assistance and knowledge sharing.
— Achieve robust and internationally consistent climate and environment related disclosure.

— Support the development of a taxonomy of economic activities.

4 A call for action — Climate change as a source of financial risk. NGFS, April 2019.



Incorporating climate risk into asset management activities:

Issues and challenges for central banks

Central banks comprise an important segment of the
institutional investment market. The bulk of the assets which
they manage globally are represented by FX reserves of

over USD 10 trillion. In addition, they also hold a substantial
quantity of assets purchased through quantitative easing
and other unorthodox monetary policy measures. According
to recent estimates, the assets on the balance sheet of the
leading central banks® amount to over USD 21 trillion. Finally,
they often manage the assets held by the pension funds

of their institutions, as well as assets which they own as an
institution. Therefore, in addition to holding the financial
stability and monetary policy mandates, central banks are
large investors in global capital markets. Their investment
activities are substantial, particularly in fixed income markets,
and changes in their investment style have implications for
global financial markets as a whole.

So should central banks do more to integrate climate risk in
their asset management operations? There are several reasons
why they are more cautious when it comes to the adaptation
of specific climate risk measures in the management of

their own assets. Some are unique to their mandate and
mission; others are more operational and common to other
institutional investors.

Can central banks realistically adopt a more (climate-)
activist approach?

When it comes to the management of their own assets, the
objectives that central banks have to consider differ from
those of the average investor. While a preference for high
liquidity is not unusual for institutional investors, the objectives
of market neutrality and independence (from their sovereign)
are a specific feature of central banks and of utmost
importance for how they define themselves as an institution.

When central banks took the dramatic step of including
equities as an eligible asset class in their reserve portfolios
several years ago, they often adopted a framework that would
prevent any actual or perceived conflicts with the above-
mentioned objectives. Due to the unique insights that central
banks have into the economic development and plans of
national and international regulators (often beyond those of
the financial industry), active equity strategies would have
been very risky from a reputational perspective.

Consequently, central banks eagerly adopted passive equity
strategies. These are often built around index suites from
reputable third-party providers, which are then further
trimmed to exclude domestic equities. In many cases,
depending on the regulatory scope of the institution, financial
and insurance companies are also excluded in order to avoid
conflicts of interest.

5 Added balance sheets of the People's Bank of China, US Federal Reserve, Bank of Japan, European Central Bank, Swiss National Bank and Bank of England.
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Incorporating climate risk in the management of their funds
would require a more active management approach. The
threat of divestment, together with shareholder votes, are
direct and powerful tools that can be used to put pressure
on corporations because they place incentives at the heart
of their raison d'etre - generating value for shareholders.
Taking this approach requires large shareholders to outline
where they want 'their' company to be over time in terms of
tackling climate risk, and then communicating this vision, as
well as the consequences for non-compliance. This can be
done in several ways: from letters to management, through
company engagement in the form of in-person meetings,
and ultimately, through the use of proxy votes and calls for
management changes.

This means investors need to spell out a strategy which is not
just a snapshot of the current situation, but one which also
takes into account a realistic transition path over many years,
ideally taking changing regulation and other actions from
supervisors and the political arena into consideration.

This is a significant effort that requires considerable company
insights, as well as insights into the jurisdictions that are
involved in rule setting. It demands access to clean and
comparable data, as well as a willingness to take actions
which, historically, were reserved for activist investors that
wanted to push through actions which it was assumed would
add value, such as spin-offs.

Central banks appear unwilling to take a more activist stance.
More than 60% of the UBS Survey respondents indicated that
they would not wish to change to a more active ownership
approach when it comes to engagement with companies.
This stance means central banks are unlikely to take a more
active approach unless the reputational risk attached to such
an investment strategy is properly managed through better
coordination across borders.

Mandate and independence

As recently pointed out by the BIS, central banks could stick
to their existing mandate of price and financial stability and at
the same time:

— contribute to the identification and quantification of climate
risk,

— identify actions and help in the design of financial
instruments to fight climate change,

— assist in the transition to a low carbon economy, and;

— ensure a proper coordination at global level®.

This is very much in line with recent NGFS recommendations.

The primary objectives of central banks in the management of
FX reserves are to preserve capital and ensure liquidity. Return
objectives are important but only if the two primary targets
are fulfilled.

These objectives are closely related to these institutions' dual
mandates: financial and monetary stability. Consequently, the
management of reserves is also aligned to these goals, which
is why capital preservation and liquidity dominate over return.
This differentiates central banks from other institutional
investors, such as pension funds and insurance companies,
which, due to their liabilities, are required to generate a target
return on accumulated assets.

The dominance of liquidity and capital preservation is reflected
in the ways in which central banks invest reserves. The bulk
are invested into liquid fixed income assets, with government
bonds of advanced economies representing the majority.

Over the last decade, diversification into corporate bonds

and equities has increased, but the investment framework of
central banks is still conservative relative to other institutional
investors such as pension funds.”

6 Research on climate-related risk and financial stability: An "epistemological break"?, Luiz Awazu Pereira da Silva, Deputy General Manager of the BIS.
7 On why central banks are more conservative than other institutional investors see M.Castelli and S.Gerlach, Central banks are too risk averse as investors, SUERF Policy Note,

Issue 78, June 2019.



A further consideration is the means by which specific
measures promoting a climate risk agenda might find their
way into a central bank rule book. Central banks value and
protect their independence in the pursuit of their mandate.
The launch of QE and other unorthodox monetary policies has
already exposed them to increasing scrutiny by politicians and
the public at large. If central banks are required to do more to
climate risk by their respective governments, how should these
measures be agreed upon?

Finally, a key challenge comes from the specific nature of
the asset pool central banks manage. Foreign exchange
reserves are, by definition, assets that must be held in forms
denominated in foreign currencies. This implies that central
banks would be expected to understand and manage the
transition risk of companies that fall under the regulatory
supervision of other countries. This might be controversial as
central banks do not want to be perceived as taking a position
on individual companies outside their borders. This problem
does not arise in the case of QE assets as these instruments
are issued in the countries where central banks operate.

Consequently, in order to avoid interference in the transition
processes of other countries, most central banks would most
likely show a clear preference for international solutions and
cooperations instead of acting alone. That begs the question:
are existing