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How climate change affects return on your investments

Climate change has become a significant risk factor to consider for the global econ-
omy, with links to global growth potential having been established. This is im-
portant to consider as long-term growth of the economy is a key driver behind of
expected returns in several financial asset classes.

To understand the potential impact of climate
change on future returns for stocks and bonds, this
analysis considers a realistic scenario over the next
three decades. In this scenario, the global economy
is already affected by increased temperatures from
historical emissions of carbon dioxide (hereafter,
C02), but also faces the costs of maintaining future
temperatures at 1.5-2 °C above the pre-industrial
level, as pledged in the Paris Agreement.

At the overall level, the analysis suggests that the
physical costs of climate change and the mitigat-
ing actions to tackle it before the middle of the
century might come at a net cost to the global
economy. This makes it highly likely that asset per-
formance (including for stocks and bonds) will also
be adversely affected.

This conclusion is based on the evaluation of two
distinct challenges to the global economy, which
both appear to cause a net cost:

1. Temperature has already increased. This
could potentially have an adverse impact on
global growth.

2. Although the long-term potential for the
global economy will improve after the middle
of the century by mitigating actions, the costs
of avoiding further climate change by transi-
tioning to a low-carbon economy could be
significant.

That said, the exact costs of transforming the econ-
omy will largely depend on the timing and the
means chosen by governments to reduce future
emissions of CO2. For instance, if a carbon tax is
chosen, then its size and how generated revenues
are spent will be crucial to transition costs.

Open

Although the analysis suggests that tackling the
climate challenges could come at a net cost to the
global economy (0.31 percentage-point lower GDP
growth p.a.), this should always be viewed in light
of a scenario in which no mitigating actions are
taken. In that scenario, with temperatures rising to
around 4°C above the pre-industrial level by the
end of the 215t century, global GDP is estimated to
be permanently 3.5% lower.

Another aspect that requires special attention from
investors is how climate change affects countries
and regions differently. The analysis suggests that
some regions might almost inevitably be more se-
verely impacted. This includes emerging econo-
mies and those with a substantial carbon exposure.
For other regions, focus is on understanding how
vulnerable they are to climate change. This in-
cludes two of the largest global economies — the
US and China. The analysis suggests both could be
adversely affected.

Structure

This publication first outlines the climate challenge
for the global economy. The physical and transition
costs are then investigated more closely, and the
link between economic growth and return on fi-
nancial assets is explained. Using independent ex-
pected return estimates for the Danish financial
sector, we illustrate how investors could adjust any
expected return estimates in light of the costs of
climate change.

The aim of this edition of ESG Investing is to inspire
investors to develop their own approach to inte-
grating climate change into their long-term invest-
ment decisions.



The big picture

Over the past 80 years, the global average land
temperature has increased significantly. By 2020 it
had increased well above 1°C compared with pre-
industrial levels (see Figure 1). According to the
leading inter-governmental agency for studying
climate change — IPCC, it is likely to rise 2-5°C
above the pre-industrial level over the remainder
of this century depending on the mitigating actions
that countries agree upon (IPCC, 2018).

In the Paris Agreement, (ratified in 2016 and cur-
rently signed by 195 countries), the main objective
is to limit the global average temperature increase
to 1.5°-2°C above the pre-industrial level. To
achieve this long-term temperature goal, countries
pledged to reduce their emissions of greenhouse
gasses (hereafter GHG),

and CO2 in particular, to achieve a climate-neutral
world. The physical costs for the global economy
from increasing global temperatures and the miti-
gation costs that arise in the transition to a low-car-
bon economy in line with the Paris Agreement are
likely to have a material impact on the expected re-
turns and risks of financial assets, including stocks
and bonds.

Quantifying the impact on financial returns for
stocks and bonds is complex and encompasses a
number of parameters that are unknown to any in-
vestor. However, even with incomplete infor-
mation and a series of simplified assumptions
needed to perform calculations, some key findings
clearly begin to emerge that the long-term investor
should consider.

Figure 1: Global mean temperature over more than two centuries.
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Source: Berkeley Earth database and Nordea calculations.

T See UNFCCC (2018) for the contribution of each country made
in the Paris Agreement.
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Physical costs of climate change

The global economy is likely to be adversely af-
fected by climate and temperature changes. As
documented by Stern (2007) and Nordhaus
(2008)2 activities such as global consumption and
production cause carbon emissions. As global pro-
duction is increasing, carbon emissions are rising
as well, which then causes higher global tempera-
tures.

Climate change happens with a considerable lag in
time but, ultimately, environmental aspects feed
back into the global economy and affect it through
a number of channels. Labour supply, productivity,
crime, human capital as well as political (in)stabil-
ity are often emphasised.

Global average surface temperature is often cho-
sen to measure climate change, since temperature
itself affects economic activity. Another reason is
that temperature is a useful index for other im-
portant elements of climate change such as
changes in precipitation, extreme droughts, floods

and freezes.3

Loss of productivity following increased tem-
peratures

Temperature increases can affect the global econ-
omy through productivity (measured here as real
GDP per capita) in several ways. In general, the la-
bour force tends to become less productive in a
warmer environment unless additional — but also
more expensive — cooling is installed at production
facilities. Also, at an aggregated level, a higher
mean temperature causes extreme droughts,
floods etc., which will more frequently disrupt ag-
gregated production and infrastructure, in turn
curbing productivity. Whereas this might make
sense intuitively, it is a highly nuanced situation.

A more precise understanding of the exact rela-
tionship between changes in temperature and
productivity can be gained from a recent study by
Burke and Tanutama (2019). Using longitudinal
data on economic output from over 11,000 districts
across 37 countries, the impact on productivity (i.e.
growth in GDP per capita) from increasing global
temperatures above pre-industrial levels is evalu-
ated and presented in Table 1. Other studies con-
firm the adverse relationship between tempera-
ture and GDP (Bansal et al, 2012).

Table 1: Temperature effect on productivity growth, conditional upon current mean temperature

Notes: Asterisks indicate the level of statistical significance: *p<0,1; **p<0.05; ***p<0.01 95% confidence level.

Source: Burke and Tanutama (2019).

2 William Nordhaus won the Nobel Prize in Economic Science in
2018 for this seminal work within this area.

3 This follows Nordhaus (2008) where global mean temperature
serves as a sufficient statistic for measuring climate changes.
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