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pandemic has four important features which almost certainly stretch the human
analytical capacity: Time-lags, external effects, nonlinearities and complexity.
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Given the complexity of COVID-19-related issues, the rational, slow and resourceintensive System 2 thinking (D. Kahneman) quickly surrenders and people switch
to intuitive and seemingly effortless System 1 thinking.
Often people tend to develop a view which is consistent with their self-image. If a
person perceives himself or herself as a self-determined individual, he or she is likely
to be more inclined to belittle the threat of COVID-19. For example, by comparing
it to a regular flu.
Non-experts often pick oversimplified and out-of-context arguments that suit their
priors (motivated reasoning). It also seduces them into the usually false conclusion
that their own judgment is at par with experts’ views.
Conspiracy theories are an extreme form of motivated reasoning. Any fact which
could seriously undermine their beliefs will be trumped by the conspiracy theorists’
“proprietary knowledge” of 'the real reasons', or by Svengalis unknown to the
general public.
System 1 thinking with all its biases makes the government communication policy
difficult. Rational, fact-based arguments provided by the government – while not
convincing the extreme corona sceptic – are expected by the majority of people. But
if statements are perceived as either too shocking or too calming, they often trigger
counterproductive behaviour.
Mainstream media should actively work against any bias alleged by corona deniers.
Sceptics should get air time, but not merely with the intention to discredit their
views or protests.
We cannot escape our biases when deliberating on COVID-19. But being aware of
them might yield more cautious and less apodictic views. Our evolutionary success
can be traced to the fact that we became “social animals” with these biases often
enhancing a smooth cooperation. Now it is for society, and its institutions, to make
sure that they do not cause people to turn against society.
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The recent news flow regarding the availability of vaccines offers the first realistic
perspective that, after a year of struggle with the COVID-19 pandemic, the virus
might be brought under control in the near future. However, vaccination concerns,
especially about mandatory vaccinations, have always been one of the
cornerstones of corona-related conspiracy theories and a key concern among socalled “corona protesters”. In our proprietary survey, we found that between 1/3
and 2/3 of the respondents in the various countries intend to be vaccinated. But
governments should prepare for a fierce public debate, where questionable facts
and conspiracy theories will fly high. Ironically, the increasing hope that life might
soon become more normal might even egg on those people who are convinced the
COVID-19 crisis is largely an artefact created by government propaganda and that,
in their opinion, a misguided government response could push Germany into a near
'apocalyptic state'. As such, it may lead them to double down on their dissent, as
they believe the fears that triggered their resistance and brought them into the
streets were ultimately unfounded. Not only these “COVID deniers” - for lack of a
better expression, given that probably only a minority deny the existence of the virus
altogether, but also “COVID sceptics", question the political reaction, while the rest,
trying to formulate their views, are struggling with the COVID-19 situation. Hence,
it might be useful to analyze some of the insights that psychology and behavioral
economics can provide to understand how people deal with such extreme stress as
brought upon them by the pandemic shock.
Mankind has so far survived all kinds of pandemics, even the plague, which
decimated Europe's population by about 25m or by one third in the 14th century.
This achievement probably tells us more about the adaptability of our immune
system (one of the key arguments of the COVID protesters, when belittling the
threat posed by the coronavirus) than about our cognitive capabilities to deal with
such situations.

Why is it so hard to get a grip?
Humans are ill-equipped when confronted with an invisible danger. Human
evolutionary success has been the result of coping with threats we could detect
with our five senses. The amygdala, the brains fear center, relies heavily on sensory
cues – mainly visual and acoustic – which are absent given the (electron-)
microscopic size of the coronavirus and the fact that despite the renewed increase
in infections, still only a small number of people have directly witnessed someone
going through a serious COVID-19 infection. Such cues activate emotional
bookmarks, which trigger the body’s response, with the neocortex, the center for
a rational and analytical response, being largely sidelined. With respect to the risk
posed by the invisible coronavirus, an individual is forced to rely on statistical
measures such as R0 or the 7-day incidence per 100,000 population, which are far
too abstract to serve as a guidance for individual behavior. Certainly, no ordinary
citizen can say how much a rise of the 7-day incidence from 50 to 100 per 100,000
increases their personal risk of catching COVID-19. These statistics are quite often
either accidentally or intentionally misinterpreted. An Austrian TV station even
argued that the 100,000 basis would “artificially create corona deaths”, when
applied to regions with less than 100k inhabitants, thereby inflating the number of
corona deaths.2
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Source : Deutsche Bank. GBMR press study. Robuste Deutsche?
Wie die Bundesbürger die Corona-Krise meistern, November 20201

Figure 2: Expected duration of the
economic crisis
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Basis: Fed. Rep. of Germany, population of 20-65 years, n=3.200, %
Servus Nachrichten. Servus TV. October 16, 2020.
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Time-lags, external effects, nonlinearities and complexity
challenge the human mind
In order to assess the individual and collective risks a large number of additional
parameters (pattern of social interaction, share of severe cases, health sector
capacities, etc.) have to be taken into account, in addition to the absolute or relative
number of new infections. Not surprisingly, when people try to assess the risk of
COVID-19, they unintentionally take all sorts of shortcuts, rather than trying to
interpret and aggregate a large set of heterogeneous, interdependent statistics.
The only partly understood parameters driving the pandemic, such as infection
probabilities in certain settings or the exact impact of containment measures, make
such a comprehensive assessment of the situation very difficult and can probably
explain why experts and politicians often seem to differ in their recommendations
and preferred measures. Politicians have the additional challenge of balancing
measures which are necessary from an epidemiological perspective, with their
economic and social impact, and the perception among the population. The
difficulties of the task are not only due to Sars-COV-2 being invisible. The COVID-19
pandemic has four other important features, which almost certainly stretch the
human analytical capacity. These are: 1. time-lags; 2. external effects; 3.
nonlinearities; and 4. complexity.

3
4
5

1.

Time-lags: New infections take about 5 to 10 days to appear in official
numbers due to the incubation time. This is probably a factor behind its
spread through family festivities in late summer when people who were not
(yet) showing symptoms acted as superspreaders. The time-lag makes it
difficult for the individual and health authorities to identify the source of
infection. On top of this lag, the policy response is usually delayed by wellknown decision and implementation lags. It also implies that politicians
have to wait for two weeks before they can evaluate the effect of recently
implemented measures. The interpretation of time-lag effects and
misunderstandings of the construction of the R0 has, for example,
triggered debate about whether the wide-ranging restrictions
implemented on March 23rd3 were unnecessary and ineffective in lowering
the R0.4 However, with the implementation of traffic light systems and
thresholds for key parameters, politicians are trying to address this
problem.

2.

External effects: Time-lags apply even more to the collective
consequences of individual behavior. For a young and healthy partygoer, it
might be even a rational decision to party, given the very small risk that they
will become seriously ill, if they get infected at all. However, such parties
can easily become superspreader events, quickly forcing a whole town or
region to implement curfews, travel restrictions, etc. Such outbreaks then
present substantial risks for the older, less healthy people, even if they are
themselves very careful. These external effects were one consideration of
the ruling of the higher administrative court in Kiel, when it rejected a claim
against the accommodation restrictions in Schleswig-Holstein, arguing
that the health of the regional population supersedes the right of a North
Rhine-Westphalian family to spend their vacation on the island of Sylt,5
although several other courts ruled these restrictions disproportionate and

https://www.bundesregierung.de/resource/blob/975226/1733246/
e6d6ae0e89a7ffea1ebf6f32cf472736/2020-03-22-mpk-data.pdf?download=1
https://www.tagesspiegel.de/wissen/der-ueberfluessige-lockdown-ja-der-r-wert-sank-schon-vorder-kontaktsperre-aber-/25767642.html
In Schleswig-Holstein gilt Beherbergungsverbot weiter. FAZ.net. 15.10.2020.
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hence illegal.
3.

Nonlinearities: People have difficulties imagining exponential growth and
its consequences, i.e. when a starting level multiplies by the same factor in
constant time intervals, which is the typical pattern for the spreading of a
highly infectious disease – at least in its early stages. Take, for example, the
rice and the chessboard legend (in which a single grain of rice is doubled
each day for each square on a chess board, seeing a servant much more
richly rewarded than the king imagined), experiments have repeatedly
shown that people underestimate nonlinear growth by a wide margin.
Even the almost vertical incline of curves showing the accumulate number
of new infections seems to be too abstract. Experiments have shown that
people underestimate the result of a process driven by a constant growth
over 100 periods by more than factor 7.

4.

Nonlinearities are one key feature of complex systems. Another one is
emergence, the process in which the interaction of individual qualities and
behavior at different levels of the system creates new properties of the
overall system. Emergence is a key feature of modern societies as their
organization is not just a top-down process determined by law, but rather
systems where organization and adaptability come also from social
interactions of the individuals. The problem of complex systems is that they
are – especially for an individual part of the system itself – extremely
difficult to comprehend and that the impact of his or her individual behavior
(i.e. the external effects in a much wider sense) in the system as a whole are
almost impossible to anticipate. The fact that people can spread the virus
while completely asymptomatic themselves complicates issues further.
The unobservable direct link between a person’s behavior and the
implications for the system as a whole are behind many other challenges
of modern societies, first and foremost the fight against global warming.

How do people make up their mind about COVID-19?
Given these four, intertwined factors, it comes as no surprise that people have a
hard time to deal with the COVID-19 pandemic in a rational way. According to a
concept introduced by Daniel Kahneman, our brain has two modes of thinking,
which he calls System 1 and System 2.6 With System 2 a controlled, (statisticallybased) reasoning approach, while System 1 operates more or less automatically
using analogies and associative memories, similar to the commonly used term “gut
feeling”. Under the hood, both are actually interacting and influencing each other
in various way, without us really being aware of it. Given the complexity of COVID19-related issues, the rational, slow and resource-intensive System 2 thinking
quickly surrenders and people switch to intuitive and seemingly effortless System
1 thinking, when approaching problems related to COVID-19. That is where things
get messy as various biases with respect to the collection and the processing of
information kick in, not only leading to suboptimal individual behavior, but also
making the management of the crisis such a challenging task.

Figure 3: Personal spending:
Thinking about your current
spending habits, do you spend ...
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Source : Deutsche Bank. GBMR press study. Robuste Deutsche?
Wie die Bundesbürger die Corona-Krise meistern, November 2020

The difficulties of a rational, scientific approach
People are unlikely to evaluate the threat the coronavirus poses to them through an
open-ended approach, involving the collection and analysis of relevant data,
reading the key papers from pandemic and medical experts – Google Scholar lists
81,000 scientific articles when searching for COVID-19 and SARS-CoV2. This
exercise would be extremely time-consuming and it would likely not yield a clear

6

Kahneman, Daniel (2011). Thinking, fast and slow.
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answer. How could it? The vast majority of us are unqualified to interpret such
information, and how could we possibly draw conclusions when even experts
change their views and estimates on factors, such as the mortality rate, over time.
On the other hand, the essence of science is to discover new things, admittedly a
truism when dealing with a new phenomenon. Expecting that in that process early
results are carved in stone equates to a naive understanding of the scientific
process. It should actually be trust-instilling when experts adjust and alter their
views in the face of new evidence. Unfortunately, in the case of COVID-19, the
scientific debate, in part, takes place in front of the general public. The media, in
fighting for attention, sometimes over-simplifies, or exaggerates minor disputes,
staging them as showdowns between the luminaries involved. In Germany, the
debate about COVID-19 is presented by some media as an almost personal fight
between Professor Drosten (Berlin) and Professor Streeck (Bonn), with ntv
describing Streeck as the virologist of the second wave while Drosten was the one
of the first wave7 – in interviews both strongly reject such staged presentations.

Figure 4: Regional distribution of the
"losers": The "losers" of the crisis can
be found most frequently in the
German city states and in
Brandenburg
% of those saying: "The crisis is affecting my way of
life."
Bavaria

12

Hamburg

19

Rhineland-Palatinate

13

Berlin

21

North Rhine-W.

13

Baden-Württemberg

10

Hesse

11

Saarland

16

Bremen

20

Western Pomerania

Figure 6: Those on the political right often less trusting of scientists than those
on left
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Figure 5: Regional distribution of
"corona deniers": In Saxony, more
often than in other federal states,
people do not see any crisis
% of those saying: "There is currently no crisis. There

is a lot of drama and the constant talking about the
crisis is excessive."
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Source : Pew Research Center, International Science Survey 2019-2020
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Still, nonprofessional observers often pick whatever oversimplified and out-ofcontext argument they can distill out of such formats, as long as it suits their priors.
It also seduces them into the false conclusion that their own beliefs and
deliberations are at par with experts’ views. They fall prey to overestimating their
own knowledge, as in reality their limited assessment does not come from their
own knowledge but is borrowed from communities of knowledge they are tuned
into. The ability to assess the quality of your own knowledge, called “metaknowledge”, is crucial for information evaluation and decision-making.
Experiments show that people overestimate their knowledge even with regard to
rather simple subjects.8 Upon testing, there is hardly any correlation between
people’s self-assessment and their actual knowledge of a subject. According to
sociologists, COVID-19-related conspiracy theories are so appealing to narcissistic
individuals, as they provide them with the (false) impression of owning superior
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Source : Deutsche Bank. GBMR press study. Robuste Deutsche?
Wie die Bundesbürger die Corona-Krise meistern, November 2020

https://www.n-tv.de/politik/politik_person_der_woche/Der-Virologe-fuer-die-zweite-Wellearticle22111673.html
S. Sloman and P. Fernbach (2017). The Knowledge Illusion – Why We Never Think Alone.
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knowledge ordinary people (or even experts) do not have.
But even experts rely heavily on their “communities of knowledge”. They have to
trust their colleagues and institutions, such as peer reviews, as they cannot
reproduce every important new science insight published elsewhere. Trust,
however, is an emotion, so even the scientific process cannot escape being
influenced by attitudes and beliefs.

Self-image and world view shape the initial assessment by System 1
On the other hand, for almost all really important questions in life there is more than
just one (correct) answer and by experience through trial and error we have learned
to cope with this uncertainty. Unfortunately, hardly anyone has experience that can
be referenced with respect to the COVID-19 pandemic. But rather than starting with
a blank sheet, people are quick in subscribing to a hypothesis, which might be
shaped by the availability bias, i.e. what assessment was conveyed by the
information they consumed most recently, for example, the dramatic pictures from
Northern Italy back in March. On the other hand the implicit hope that the pandemic
might not turn out so terribly bad after all, can also create a strong motivation for
which view will be taken. Often people tend to develop a view which is consistent
with their self-image. If a person perceives his or herself as a self-determined,
confident and healthy individual, he or she might feel a strong dislike for regulations
curtailing freedom and hence be more adaptive to views belittling the threats posed
by COVID-19. This probably explains why the flu analogy has been so popular
among politicians who see themselves, or want to be seen, as strong leaders.
Belonging to a certain social group holding similar views might even reinforce such
a stance.9 Research has shown that factors such as gender, race, political world
views and affiliation strongly correlate with a person’s risk judgment,10 with white
males apparently particularly undisturbed. Moreover, affect is an important factor
as well, for both laypeople and experts, especially when assessments and decisions
are made under time pressure.

Figure 7: Personal concern: I am
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Source : Deutsche Bank. GBMR press study. Robuste Deutsche?
Wie die Bundesbürger die Corona-Krise meistern, November 2020

Given the complexity of the question of how dangerous COVID-19 actually is,
people are prone to jump to conclusions provided by System 1. One well-known
shortcut taken by System 1 is to substitute the difficult original question with a
simpler somehow related one, which again might explain the popularity of the flu
analogy. Taking self-image consistency and target-question substitution together
might explain why voters of the AfD and the FDP assess the health risks posed by
the coronavirus much lower than the supporters of other parties. Their conclusion
is probably more driven by their dislike of the heavy government responses to
COVID-19, such as mobility restrictions and lockdowns. In the case of FDP
supporters, that might also be due to their dislike of too much government
interference with the economy and its tendency to take the view of the business
sector, especially of SMEs and self-employed, which represent their core voter
groups. In the case of AfD supporters, the strong dislike of the current government
and the political establishment, but also skepticism regarding a science-based
policy approach, evident in the party’s stance regarding man-made global
warming, might play a bigger role. However, both approaches look at a political
response and the economic consequences of the pandemic rather than the
coronavirus-related health risks. This phenomenon is not confined to Germany. In
a Gallup survey from mid-April, in the United States, 73% of supporters of the

Figure 8: Concern that oneself or
family members contract COVID-19
infection
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Source : infratest dimap, Deutsche Bank Research

9 Cass R. Sunstein (2020). How to Nudge Coronavirus Nonbelievers. Bloomberg Opinion. July 03.
10 P. Slovic (2010). The Psychology of Risk.
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Democrats answered that they were very/somewhat concerned about contracting
COVID-19 while only 36% of those supporting the Republicans expressed such a
worry.11

People need order and predictability …
If such a biased initial assessment served as the null hypothesis to be rigorously
scrutinized afterwards, one could even interpret it as an efficient first step, along the
lines of Popper’s falsification theory. Unfortunately, this is not how we humans
operate. Once we have made up our mind we want to maintain our seemingly
coherent view of the subject and maintain our cognitive ease. This is very important
for humans, as it helps us to function in situations of ambiguity and to not get
trapped in an endless loop of conflicting assessments. Our brains are extremely
good in suppressing ambiguity, which draws massively on the System 2 with its
limited resources. We therefore prefer and seek order, which gives us a sense of
control or predictability, where we can largely navigate by the means of System 1.

Figure 9: Indivduals coping with the
corona crisis
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… and they hate to be wrong
The emotional costs of admitting – even just to ourselves – that we got it wrong are
quite high. Especially if we strongly believe that the world is largely determined by
cause-and-effect relationships, which we then failed to understand. If we accept
that many processes and developments in our lives are probabilistic or even
completely random, such errors would be easier to swallow, but such a view is itself
hard to accept for most of us, as we are trained by evolution to look for cause-effect
relationships, “finding” them even where they do not exist.
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The first line of defense to protect our initial assessment of a problem is
overconfidence. This can relate to the assessment of one’s own health and the
ability of avoiding an infection or any complications. It can also relate to the
accuracy of one’s own knowledge about the coronavirus. Overconfidence is to a
certain degree a positive attitude. It allows us to dare, for example, in establishing
a new business, despite the fact that only about half of the start-ups survive the first
five years.12 It also fosters the illusion that we have more control over our
environment than we actually do.
Another well-documented defense mechanism is the confirmation bias. People are
quite selective with regard to processing new information. While confirmatory
evidence is easily accepted and actively sought-for – most of the time without even
the most basic checks of the source or reliability, contradictory evidence is ignored
or quickly dismissed, often by denouncing it as fake news. If contradictory evidence
is mounting, people shield their view by motivated reasoning, citing whatever
supportive argument they can find, usually assuming mono-causal relationships in
their argumentation, hence falling victim to the isolation effect. For example, in the
first few months of the corona debate the Swedish light-handed approach was used
as “proof” that the harsh lockdown polices in other countries were unnecessary.13
This argument completely ignored that Sweden is a high-trust, law-abiding society
with a population density (24/km2) of 1/10 of Germany’s (240/km2), both factors
certainly relevant for the development of a pandemic. Moreover, with the second
wave in full swing the Swedish approach looks less successful and exemplary.14
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Source : Deutsche Bank. GBMR press study. Robuste Deutsche?
Wie die Bundesbürger die Corona-Krise meistern, November 2020

Figure 10: Individual economic
situation: Has your current net
household income since the
beginning of the crisis…
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Source : Deutsche Bank. GBMR press study. Robuste Deutsche?
Wie die Bundesbürger die Corona-Krise meistern, November 2020

11 Gallup Panel, April 10-12, 2020.
12 KfW/ZEW Gründungspanel 2013.
13 https://www.economist.com/leaders/2020/10/10/the-real-lessons-from-swedens-approach-tocovid-19
14 Swedes question COVIVD-19 approach as second wave hits. Financial Times. 27.11.2020.
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The cumulated number of infections has risen to 2.3% of the population compared
to 1.2% in Germany. The death rate provides an even starker contrast, with the
Swedish rate (0.07%) higher than Germany’s (0.02%) (Nov. 27th). Even the qoq
decline in Swedish GDP in Q2 (-8.3%) was only slightly less steep than in Germany
(-9.7%).

Figure 11: COVID-19 comparison:
Germany & Sweden

Figure 12: The Swedes are so worried about the pandemic
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Another common vehicle used in motivated reasoning is counterfactual
explanations and arguments, interpreting, for example, the fact that the pandemic
in Europe calmed down during summer as evidence that the lockdown measures
had not been necessary after all. One could argue that conspiracy theories, so
popular among the more fundamental critics of the government’s approach, are an
extreme form of motivated reasoning, as well as an extreme reduction of
complexity. Any fact which could seriously undermine their beliefs will be trumped
by the conspiracy theorists’ “proprietary knowledge” of 'the real reasons', or by
Svengalis unknown to the general public. Conspiracy theories also fit the folk
intuition that large events must be the result of proportionally large causes.
Obviously the most likely random mutation in the genome sequence of a virus with
a diameter of 100nm does not make for a large cause. But research has shown that
people have a hard time accepting that their life might by dominated by more or less
random events.
Social media’s filter bubbles have massively enhanced these effects as the
underlying algorithms are utilizing and thereby catering to the confirmation bias.
Targeted, pseudo-scientific input contributes to the overconfidence of the receiver
and provides ample ammunition for motivated reasoning, happily ignoring the fact
that they are fed with news from their own echo chamber. This also makes them an
almost perfect breeding ground for fake news, with the likes, multiple sharing and
appreciative commentaries all making them look more true for those with the
receptive framing and mindset.
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How do people perceive risk?
Although the massive increase in life expectancy provides compelling evidence
that modern societies have been amazingly successful in making our life safer, the
general public seems to have become more concerned about risks, which might
have to do with the increasing median age in most industrial countries. Given the
individual biases discussed above, it is hardly surprising that there is quite often a
huge chasm between the risk assessment of experts and the perception of risks
within the society. While experts usually employ measures of losses (lives financial,
etc.) non-scientists have a more intuitive risk assessment which depends on their
mindset and culture.15 However, experts’ assessments of risks are hardly objective
either, as the initial definition of the problem, especially the way fatalities or losses
are measured already implies individual value judgments. With regard to COVID19, this is evident in the trade-off between lives saved and the economic damage
created by very restrictive measures or the allegation that in some countries corona
policies are sacrificing the elderly.16
Research shows that the perception of risks can be summarized across three
dimensions, which do have some overlap: 1. Dread risk (lack of control,
catastrophic potential, and fatal consequences), 2. Unknown risk (unobservable,
unknown, delayed manifestation of harm), 3. number of people exposed to the risk.
Obviously, COVID-19 scores high on all three dimensions, but in general the dread
risk seems to be the dominant factor for the layperson’s assessment. In addition,
the social amplification of risk is an important factor, for example through indirect
economic and social costs. A perceived inadequacy of risk management and
containment measures works also as a strong amplifier. as evident in the rather low
approval rates the national COVID-19 policies are getting in the US and the UK.

Figure 13: Mortality figures 2020 in
Germany
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Source : Total death figures: Federal Statistical Office, COVID-19
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Figure 14: More people think their country has handled COVID-19 well, with the
exception of the U.S. and UK
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15 P. Slovic, ibid.
16 https://www.nationalreview.com/corner/deadly-covid-discrimination-against-the-elderly-in-sweden/
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Figure 15: 14-day cumulative number
of COVID-19 cases per 100,000 (as of
29 November 2020)

Figure 16: 14-day cumulative number
of COVID-19 deaths per 100,000 (as
of 29 November 2020)
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Rare events: Do people worry too much or too little? It depends
The Prospect Theory postulates that subjective decision weights do not decline
proportionally with statistical probabilities towards the tails of the distribution,
meaning that people overestimate rare events. Explanations are that people pay
more attention to salient and unusual outcomes and events (which makes a lot of
sense from an evolutionary perspective, as paying attention to rare and unusual
things probably increased chances of survival), the confirmation bias which urges
people to believe in and look for what they are currently contemplating, or the extent
they worry about the impact of the event. This might explain why people clearly
responded to shocking TV footage of stacked coffins in Northern Italy. But in the
experiments in which this overestimation effect of rare events is evident, people are
provided with an ex-ante (usually numerical) description of the probabilities. By
contrast, in real life, people usually have to guesstimate these probabilities by
experience, i.e. as they go along. This difference is called “description-experience
gap”17 . In experiments closer to real life, where people are learning the probability
distribution over time by repeated choice experiments (experience) – in contrast to
the postulation of Prospect Theory – they underestimate rare events. Moreover, in
several studies, it turned out that people were satisfied, i.e. stopped repeating the
choice exercise, after just a few rounds, meaning that they might not even have
experienced a rare event (so-called small sample bias). If a risk is rare, such as in
COVID-19 - despite the surging rates, only 1.3% have been infected in Germany many people experience the “non-occurrence”, triggering less concern than the
risk deserves based on probabilities.18 This was demonstrated in previous months
when COVID cases were more concentrated in hotspots, by statements like:
Among my friends / in our county there are no COVID cases, so what is the big deal?

Teenagers less concerned
Mortality statistics clearly show that adolescents have a higher willingness to
accept or even actively seek risk. There is at least some evidence in the literature that
teenagers have strong present bias,19 meaning that they give the current fun of
going out a relatively higher weight than uncertain future consequences.
Experiments show that adolescents have a greater acceptance of ambiguous or
uncertain situations. They exhibit a higher willingness to engage in actions with
unknown consequences and have only limited interest in looking for uncertainty

17 Hertwig, Ralph and Ido Erev (2009), The description-experience gap in risky choice. Trends Cogn. Sci.
18 Ibid.
19 Lührmann, M., M. Serra-Garcia and J. Winter (2013). Measuring Teenagers‘ Time Preferences Using
Convex Budgets. CESifo.
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reducing information.20

Implications for our own deliberations and the public debate
If people take these insights provided by research into account, it might help to
make the debate somewhat less heated and opinionated, especially if they
acknowledge their so-called blind-spot bias. This describes the phenomenon that
we easily spot flaws and biases in other people’s reasoning but fail to see similar
shortcomings in our own approach. There are even experiments where people were
confronted with their own reasoning, which they had provided at an earlier stage,
as somebody else’s position. They had little difficulties detecting inconsistencies,
but they obviously failed to see them in their earlier thought process.

How to nudge people towards healthier behavior
The insights from behavioral economics have of course found their way into
policymaking. In many countries governments employ special task forces or rely on
scientific advisors from this field. Advice with regard to the COVID-19 pandemic
has been summarized in several papers.21 22 23 However, while relevant, these
recommendations sometimes come across as simplistic and obvious. While they
might help those who are willing and cooperative they probably do not change the
minds of dyed-in-the-wool “corona deniers”, i.e. people in fundamental opposition
to the government’s response, questioning the severity of the pandemic or even the
existence of the virus at all.

Figure 17: Political development: Two
years from now, the political
situation will be…
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Try to instill trust. Explain but admit uncertainties, warn people that with
hindsight governments might have acted differently, but avoid phrases or
pictures which oversimplify (“the virus thinks”).
Work against the present bias by explaining the longer-term benefits if
people act responsibly today.
Appeal to community spirit, as most people are “conditional-co-operators”
who are prepared to act pro-socially, if they see others acting in the same
way. Inform about the healthy behavior of others (i.e. x% of your co-workers
do wash hands for 20 seconds).
Use popular role models as envoys as many people are prepared to take
cues from celebrities (sports, entertainment). In this regard, the exceptions
granted to professional sports should be seen critically. On the one hand it
might provide a sense of normality and TV entertainment in an activitydeprived time. On the other hand, preferential treatments of certain groups
might corroborate the impression that oneself is treated unfairly or that the
whole pandemic is actually not so dangerous after all.
Nudge people to overcome limited attention span. It is hard not to forget
social distancing behavior as old habits die hard. Therefore people should
be constantly reminded, for example, by floor markers (distancing) or
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Figure 18: Social cohesion
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20 van den Bos, W. and Ralph Hertwig (2017). Adolescents display distinctive tolerance to ambiguity and
to uncertainty during risky decision making. Scientific Reports. January.
21 Nudging out the coronavirus with behavioral economics. Stockholm School of Economics.
22 Soofi, Najafi and Karamin-Mati (2020). Using Insights from Behavioral Economics to Mitigate the
Spread of COVID-19.
23 Michalek, Gabriela and Reimund Schwarze (2020). The Strategic Use of Nudging and Behavioural
Approaches in Public Health Poliy during the Coronavirus crisis.
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information signs (to wash hands), etc.
n

Show actual cases which people consider as their peers, not only
anonymous statistics, to nudge people to adhere to preventive behavior.

n

Give people hope and avoid exaggeration as people will feel helpless
(doesn’t matter what I do) or, worse, manipulated.

Figure 19: Life style and personal values: Relationships
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Figure 20: Crisis resilience in Germany
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Government communication: A knife-edge exercise
The last point highlights what a fine line the government has to walk in its
communication policy. At the end of April, the German Federal Ministry of the
Interior, together with experts, produced a strategy paper, initially leaked and later
published, which presented a set of drastic scenarios and explicitly recommended
to aim for a maximum shock effect in communication by playing to people’s primal
fears (suffocating, kids feeling guilty for the death of a parent, etc.). Another
approach was using the (somewhat obscure) formula: 2019 = 1919 + 1929 to drive
home the message that the COVID-19 pandemic, which started in 2019, might
result in a damage equivalent to the combined effect of the Spanish flu (1919) and
Great Depression (1929).24 In its worst-case scenario the analysis projected one
million fatalities, just in Germany. This communication strategy certainly backfired.
Of course, the knowledge about the actual infectious potential, medication, or the
mortality rate of COVID-19 was rather limited at the end of April. Therefore, a
scenario analysis was certainly a prudent approach. But corona deniers and
sceptics have perceived this strategy paper as “proof” that the government is trying
to manipulate the general public by massively exaggerating the likely impact. They
used the government’s alleged over-statement as an argument in their motivated
reasoning to question each and every piece of information or recommendation
provided by the government thereafter. The repetition of sober warnings provided
by Chancellor Merkel or Health Minister Spahn, wear off in the public’s perception,

24 BMI, Wie wir COVID-19 unter Kontrolle bekommen.
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which is increasingly frustrated by the duration of the pandemic and the restrictions
imposed on them, although a clear majority still sees the restrictions as justified and
necessary. More recently, the government has started to use humor in its
communication, launching a video clip on social media channels in which an
engineer aged about 70 explains in retrospect how he – as a 22-year-old student –
lived through the corona winter 2020, by “being lazy as a raccoon” on his couch.25
Humor is a well-known tool to overcome stress by taking a different perspective on
your current situation. However, the public response was ambivalent.

Irrespective of the daunting complexity, provide all the arguments and
let the individuals make up their own mind
Still, social media and media in general play an important role in channeling the
public debate. Mainstream media, public service TV and radio, in particular, should
actively work against any bias alleged by the corona deniers, as this undermines
their credibility, making it easy to dismiss their reporting. Sceptics should get air
time, but not, as happens all too often, by interviewing only the most obscure or
animated people from the sidelines of demonstrations, with the all-too-obvious
intention of discrediting the protest altogether. There are more than enough people
among the, admittedly, heterogeneous participants in such protests against the
COVID policies, who would make for a more open debate when, for example,
participating in talk shows. This might give – at least the more moderate – corona
sceptics the impression that their concerns are taken seriously. Shutting them out
of the public debate, for example, in talk shows, or ridiculing them is grist for the
mills of the corona sceptics and deniers. Moreover, it pushes them into the talk
shows of obscure private stations, where they can express their crude arguments
among like-minded participants without challenge.
The same argument applies to the debate in the German parliament, where the
traditional parties should avoid responding with moral outrage to provocations of
the opposition, providing them with the platform they are looking for, but rather
attack flawed and incoherent reasoning with fact-based and comprehensible
arguments.

Figure 21: Assessment of the spring
2020 lockdown: The first lockdown...
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Although Germany’s performance during the second wave has certainly been less
outstanding than during the first, in April/May,26 the country is still handling the
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mid-September, 2/3 of the respondents appreciated the comprehensive economic
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measures. Some 58% thought that the first lockdown made sense as it protected
people’s health. On the other hand, 18% criticized the first lockdown as too large an
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trade-offs, their assessment is heavily influenced by the perception biases
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sure that they do not cause people to turn against society.
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25 https://www.bundesregierung.de/breg-de/mediathek/videos/-besonderehelden-1817240
26 Deutsche Bank Research (2020), COVID-19: Crisis Resilience made in Germany.

Deutsche Bank AG/London

Page 13

3 December 2020
Focus Germany

Appendix 1
Important Disclosures
*Other information available upon request
*Prices are current as of the end of the previous trading session unless otherwise indicated and are sourced from local
exchanges via Reuters, Bloomberg and other vendors . Other information is sourced from Deutsche Bank, subject companies,
and other sources. For disclosures pertaining to recommendations or estimates made on securities other than the primary
subject of this research, please see the most recently published company report or visit our global disclosure look-up page on
our website at https://research.db.com/Research/Disclosures/CompanySearch. Aside from within this report, important risk
and conflict disclosures can also be found at https://research.db.com/Research/Topics/Equities?topicId=RB0002. Investors
are strongly encouraged to review this information before investing.

Analyst Certification
The views expressed in this report accurately reflect the personal views of the undersigned lead analyst(s). In addition, the
undersigned lead analyst(s) has not and will not receive any compensation for providing a specific recommendation or view
in this report. Stefan Schneider.

Page 14

Deutsche Bank AG/London

3 December 2020
Focus Germany

Additional Information
The information and opinions in this report were prepared by Deutsche Bank AG or one of its affiliates (collectively 'Deutsche
Bank'). Though the information herein is believed to be reliable and has been obtained from public sources believed to be
reliable, Deutsche Bank makes no representation as to its accuracy or completeness. Hyperlinks to third-party websites in this
report are provided for reader convenience only. Deutsche Bank neither endorses the content nor is responsible for the
accuracy or security controls of those websites.
If you use the services of Deutsche Bank in connection with a purchase or sale of a security that is discussed in this report, or
is included or discussed in another communication (oral or written) from a Deutsche Bank analyst, Deutsche Bank may act as
principal for its own account or as agent for another person.
Deutsche Bank may consider this report in deciding to trade as principal. It may also engage in transactions, for its own account
or with customers, in a manner inconsistent with the views taken in this research report. Others within Deutsche Bank,
including strategists, sales staff and other analysts, may take views that are inconsistent with those taken in this research
report. Deutsche Bank issues a variety of research products, including fundamental analysis, equity-linked analysis,
quantitative analysis and trade ideas. Recommendations contained in one type of communication may differ from
recommendations contained in others, whether as a result of differing time horizons, methodologies, perspectives or
otherwise. Deutsche Bank and/or its affiliates may also be holding debt or equity securities of the issuers it writes on. Analysts
are paid in part based on the profitability of Deutsche Bank AG and its affiliates, which includes investment banking, trading
and principal trading revenues.
Opinions, estimates and projections constitute the current judgment of the author as of the date of this report. They do not
necessarily reflect the opinions of Deutsche Bank and are subject to change without notice. Deutsche Bank provides liquidity
for buyers and sellers of securities issued by the companies it covers. Deutsche Bank research analysts sometimes have
shorter-term trade ideas that may be inconsistent with Deutsche Bank's existing longer-term ratings. Some trade ideas for
equities are listed as Catalyst Calls on the Research Website (https://research.db.com/Research/) , and can be found on the
general coverage list and also on the covered company’s page. A Catalyst Call represents a high-conviction belief by an analyst
that a stock will outperform or underperform the market and/or a specified sector over a time frame of no less than two weeks
and no more than three months. In addition to Catalyst Calls, analysts may occasionally discuss with our clients, and with
Deutsche Bank salespersons and traders, trading strategies or ideas that reference catalysts or events that may have a nearterm or medium-term impact on the market price of the securities discussed in this report, which impact may be directionally
counter to the analysts' current 12-month view of total return or investment return as described herein. Deutsche Bank has
no obligation to update, modify or amend this report or to otherwise notify a recipient thereof if an opinion, forecast or estimate
changes or becomes inaccurate. Coverage and the frequency of changes in market conditions and in both general and
company-specific economic prospects make it difficult to update research at defined intervals. Updates are at the sole
discretion of the coverage analyst or of the Research Department Management, and the majority of reports are published at
irregular intervals. This report is provided for informational purposes only and does not take into account the particular
investment objectives, financial situations, or needs of individual clients. It is not an offer or a solicitation of an offer to buy or
sell any financial instruments or to participate in any particular trading strategy. Target prices are inherently imprecise and a
product of the analyst’s judgment. The financial instruments discussed in this report may not be suitable for all investors, and
investors must make their own informed investment decisions. Prices and availability of financial instruments are subject to
change without notice, and investment transactions can lead to losses as a result of price fluctuations and other factors. If a
financial instrument is denominated in a currency other than an investor's currency, a change in exchange rates may adversely
affect the investment. Past performance is not necessarily indicative of future results. Performance calculations exclude
transaction costs, unless otherwise indicated. Unless otherwise indicated, prices are current as of the end of the previous
trading session and are sourced from local exchanges via Reuters, Bloomberg and other vendors. Data is also sourced from
Deutsche Bank, subject companies, and other parties.
The Deutsche Bank Research Department is independent of other business divisions of the Bank. Details regarding our
organizational arrangements and information barriers we have to prevent and avoid conflicts of interest with respect to our
research are available on our website (https://research.db.com/Research/) under Disclaimer.
Macroeconomic fluctuations often account for most of the risks associated with exposures to instruments that promise to pay
fixed or variable interest rates. For an investor who is long fixed-rate instruments (thus receiving these cash flows), increases
in interest rates naturally lift the discount factors applied to the expected cash flows and thus cause a loss. The longer the
maturity of a certain cash flow and the higher the move in the discount factor, the higher will be the loss. Upside surprises in
inflation, fiscal funding needs, and FX depreciation rates are among the most common adverse macroeconomic shocks to
receivers. But counterparty exposure, issuer creditworthiness, client segmentation, regulation (including changes in assets
holding limits for different types of investors), changes in tax policies, currency convertibility (which may constrain currency
conversion, repatriation of profits and/or liquidation of positions), and settlement issues related to local clearing houses are
also important risk factors. The sensitivity of fixed-income instruments to macroeconomic shocks may be mitigated by
indexing the contracted cash flows to inflation, to FX depreciation, or to specified interest rates – these are common in
emerging markets. The index fixings may – by construction – lag or mis-measure the actual move in the underlying variables
they are intended to track. The choice of the proper fixing (or metric) is particularly important in swaps markets, where floating
coupon rates (i.e., coupons indexed to a typically short-dated interest rate reference index) are exchanged for fixed coupons.
Funding in a currency that differs from the currency in which coupons are denominated carries FX risk. Options on swaps
(swaptions) the risks typical to options in addition to the risks related to rates movements.
Derivative transactions involve numerous risks including market, counterparty default and illiquidity risk. The appropriateness
Deutsche Bank AG/London

Page 15

3 December 2020
Focus Germany

of these products for use by investors depends on the investors' own circumstances, including their tax position, their
regulatory environment and the nature of their other assets and liabilities; as such, investors should take expert legal and
financial advice before entering into any transaction similar to or inspired by the contents of this publication. The risk of loss
in futures trading and options, foreign or domestic, can be substantial. As a result of the high degree of leverage obtainable
in futures and options trading, losses may be incurred that are greater than the amount of funds initially deposited – up to
theoretically unlimited losses. Trading in options involves risk and is not suitable for all investors. Prior to buying or selling an
option, investors must review the 'Characteristics and Risks of Standardized Options”, at http://www.optionsclearing.com/
about/publications/character-risks.jsp. If you are unable to access the website, please contact your Deutsche Bank
representative for a copy of this important document.
Participants in foreign exchange transactions may incur risks arising from several factors, including the following: (i) exchange
rates can be volatile and are subject to large fluctuations; (ii) the value of currencies may be affected by numerous market
factors, including world and national economic, political and regulatory events, events in equity and debt markets and changes
in interest rates; and (iii) currencies may be subject to devaluation or government-imposed exchange controls, which could
affect the value of the currency. Investors in securities such as ADRs, whose values are affected by the currency of an
underlying security, effectively assume currency risk.
Unless governing law provides otherwise, all transactions should be executed through the Deutsche Bank entity in the
investor's home jurisdiction. Aside from within this report, important conflict disclosures can also be found at https://
research.db.com/Research/ on each company’s research page. Investors are strongly encouraged to review this information
before investing.
Deutsche Bank (which includes Deutsche Bank AG, its branches and affiliated companies) is not acting as a financial adviser,
consultant or fiduciary to you or any of your agents (collectively, “You” or “Your”) with respect to any information provided in
this report. Deutsche Bank does not provide investment, legal, tax or accounting advice, Deutsche Bank is not acting as your
impartial adviser, and does not express any opinion or recommendation whatsoever as to any strategies, products or any other
information presented in the materials. Information contained herein is being provided solely on the basis that the recipient
will make an independent assessment of the merits of any investment decision, and it does not constitute a recommendation
of, or express an opinion on, any product or service or any trading strategy.
The information presented is general in nature and is not directed to retirement accounts or any specific person or account type,
and is therefore provided to You on the express basis that it is not advice, and You may not rely upon it in making Your decision.
The information we provide is being directed only to persons we believe to be financially sophisticated, who are capable of
evaluating investment risks independently, both in general and with regard to particular transactions and investment
strategies, and who understand that Deutsche Bank has financial interests in the offering of its products and services. If this
is not the case, or if You are an IRA or other retail investor receiving this directly from us, we ask that you inform us immediately.
In July 2018, Deutsche Bank revised its rating system for short term ideas whereby the branding has been changed to Catalyst
Calls (“CC”) from SOLAR ideas; the rating categories for Catalyst Calls originated in the Americas region have been made
consistent with the categories used by Analysts globally; and the effective time period for CCs has been reduced from a
maximum of 180 days to 90 days.
During the period November 2018 to March 2020 Deutsche Bank may have shown incomplete information regarding
Disclosure 1 in some parts of the equity research and debt research coverage. If you require any further information please
contact DVS.Support@db.com.
United States: Approved and/or distributed by Deutsche Bank Securities Incorporated, a member of FINRA, NFA and SIPC.
Analysts located outside of the United States are employed by non-US affiliates that are not subject to FINRA regulations.
European Economic Area (exc. United Kingdom): Approved and/or distributed by Deutsche Bank AG, a joint stock
corporation with limited liability incorporated in the Federal Republic of Germany with its principal office in Frankfurt am Main.
Deutsche Bank AG is authorized under German Banking Law and is subject to supervision by the European Central Bank and
by BaFin, Germany’s Federal Financial Supervisory Authority.
United Kingdom: Approved and/or distributed by Deutsche Bank AG acting through its London Branch at Winchester House,
1 Great Winchester Street, London EC2N 2DB. Deutsche Bank AG in the United Kingdom is authorised by the Prudential
Regulation Authority and is subject to limited regulation by the Prudential Regulation Authority and Financial Conduct
Authority. Details about the extent of our authorisation and regulation are available on request.
Hong Kong SAR: Distributed by Deutsche Bank AG, Hong Kong Branch, except for any research content relating to futures
contracts within the meaning of the Hong Kong Securities and Futures Ordinance Cap. 571. Research reports on such futures
contracts are not intended for access by persons who are located, incorporated, constituted or resident in Hong Kong. The
author(s) of a research report may not be licensed to carry on regulated activities in Hong Kong, and if not licensed, do not hold
themselves out as being able to do so. The provisions set out above in the 'Additional Information' section shall apply to the
fullest extent permissible by local laws and regulations, including without limitation the Code of Conduct for Persons Licensed
or Registered with the Securities and Futures Commission. This report is intended for distribution only to 'professional
investors' as defined in Part 1 of Schedule of the SFO. This document must not be acted or relied on by persons who are not
professional investors. Any investment or investment activity to which this document relates is only available to professional
investors and will be engaged only with professional investors.
Page 16

Deutsche Bank AG/London

3 December 2020
Focus Germany

India: Prepared by Deutsche Equities India Private Limited (DEIPL) having CIN: U65990MH2002PTC137431 and registered
office at 14th Floor, The Capital, C-70, G Block, Bandra Kurla Complex Mumbai (India) 400051. Tel: + 91 22 7180 4444. It is
registered by the Securities and Exchange Board of India (SEBI) as a Stock broker bearing registration no.: INZ000252437;
Merchant Banker bearing SEBI Registration no.: INM000010833 and Research Analyst bearing SEBI Registration no.:
INH000001741. DEIPL may have received administrative warnings from the SEBI for breaches of Indian regulations. Deutsche
Bank and/or its affiliate(s) may have debt holdings or positions in the subject company. With regard to information on
associates, please refer to the “Shareholdings” section in the Annual Report at: https://www.db.com/ir/en/annualreports.htm.
Japan: Approved and/or distributed by Deutsche Securities Inc.(DSI). Registration number - Registered as a financial
instruments dealer by the Head of the Kanto Local Finance Bureau (Kinsho) No. 117. Member of associations: JSDA, Type II
Financial Instruments Firms Association and The Financial Futures Association of Japan. Commissions and risks involved in
stock transactions - for stock transactions, we charge stock commissions and consumption tax by multiplying the transaction
amount by the commission rate agreed with each customer. Stock transactions can lead to losses as a result of share price
fluctuations and other factors. Transactions in foreign stocks can lead to additional losses stemming from foreign exchange
fluctuations. We may also charge commissions and fees for certain categories of investment advice, products and services.
Recommended investment strategies, products and services carry the risk of losses to principal and other losses as a result
of changes in market and/or economic trends, and/or fluctuations in market value. Before deciding on the purchase of financial
products and/or services, customers should carefully read the relevant disclosures, prospectuses and other documentation.
'Moody's', 'Standard Poor's', and 'Fitch' mentioned in this report are not registered credit rating agencies in Japan unless
Japan or 'Nippon' is specifically designated in the name of the entity. Reports on Japanese listed companies not written by
analysts of DSI are written by Deutsche Bank Group's analysts with the coverage companies specified by DSI. Some of the
foreign securities stated on this report are not disclosed according to the Financial Instruments and Exchange Law of Japan.
Target prices set by Deutsche Bank's equity analysts are based on a 12-month forecast period..
Korea: Distributed by Deutsche Securities Korea Co.
South Africa: Deutsche Bank AG Johannesburg is incorporated in the Federal Republic of Germany (Branch Register Number
in South Africa: 1998/003298/10).
Singapore: This report is issued by Deutsche Bank AG, Singapore Branch (One Raffles Quay #18-00 South Tower Singapore
048583, 65 6423 8001), which may be contacted in respect of any matters arising from, or in connection with, this report.
Where this report is issued or promulgated by Deutsche Bank in Singapore to a person who is not an accredited investor, expert
investor or institutional investor (as defined in the applicable Singapore laws and regulations), they accept legal responsibility
to such person for its contents.
Taiwan: Information on securities/investments that trade in Taiwan is for your reference only. Readers should independently
evaluate investment risks and are solely responsible for their investment decisions. Deutsche Bank research may not be
distributed to the Taiwan public media or quoted or used by the Taiwan public media without written consent. Information on
securities/instruments that do not trade in Taiwan is for informational purposes only and is not to be construed as a
recommendation to trade in such securities/instruments. Deutsche Securities Asia Limited, Taipei Branch may not execute
transactions for clients in these securities/instruments.
Qatar: Deutsche Bank AG in the Qatar Financial Centre (registered no. 00032) is regulated by the Qatar Financial Centre
Regulatory Authority. Deutsche Bank AG - QFC Branch may undertake only the financial services activities that fall within the
scope of its existing QFCRA license. Its principal place of business in the QFC: Qatar Financial Centre, Tower, West Bay, Level
5, PO Box 14928, Doha, Qatar. This information has been distributed by Deutsche Bank AG. Related financial products or
services are only available only to Business Customers, as defined by the Qatar Financial Centre Regulatory Authority.
Russia: The information, interpretation and opinions submitted herein are not in the context of, and do not constitute, any
appraisal or evaluation activity requiring a license in the Russian Federation.
Kingdom of Saudi Arabia: Deutsche Securities Saudi Arabia LLC Company (registered no. 07073-37) is regulated by the
Capital Market Authority. Deutsche Securities Saudi Arabia may undertake only the financial services activities that fall within
the scope of its existing CMA license. Its principal place of business in Saudi Arabia: King Fahad Road, Al Olaya District, P.O.
Box 301809, Faisaliah Tower - 17th Floor, 11372 Riyadh, Saudi Arabia.
United Arab Emirates: Deutsche Bank AG in the Dubai International Financial Centre (registered no. 00045) is regulated by
the Dubai Financial Services Authority. Deutsche Bank AG - DIFC Branch may only undertake the financial services activities
that fall within the scope of its existing DFSA license. Principal place of business in the DIFC: Dubai International Financial
Centre, The Gate Village, Building 5, PO Box 504902, Dubai, U.A.E. This information has been distributed by Deutsche Bank
AG. Related financial products or services are available only to Professional Clients, as defined by the Dubai Financial Services
Authority.
Australia and New Zealand: This research is intended only for 'wholesale clients' within the meaning of the Australian
Corporations Act and New Zealand Financial Advisors Act, respectively. Please refer to Australia-specific research disclosures
and related information at https://australia.db.com/australia/content/research-information.html Where research refers to any
particular financial product recipients of the research should consider any product disclosure statement, prospectus or other
applicable disclosure document before making any decision about whether to acquire the product. In preparing this report,
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the primary analyst or an individual who assisted in the preparation of this report has likely been in contact with the company
that is the subject of this research for confirmation/clarification of data, facts, statements, permission to use company-sourced
material in the report, and/or site-visit attendance. Without prior approval from Research Management, analysts may not
accept from current or potential Banking clients the costs of travel, accommodations, or other expenses incurred by analysts
attending site visits, conferences, social events, and the like. Similarly, without prior approval from Research Management and
Anti-Bribery and Corruption (“ABC”) team, analysts may not accept perks or other items of value for their personal use from
issuers they cover.
Additional information relative to securities, other financial products or issuers discussed in this report is available upon
request. This report may not be reproduced, distributed or published without Deutsche Bank's prior written consent.
Backtested, hypothetical or simulated performance results have inherent limitations. Unlike an actual performance record
based on trading actual client portfolios, simulated results are achieved by means of the retroactive application of a backtested
model itself designed with the benefit of hindsight. Taking into account historical events the backtesting of performance also
differs from actual account performance because an actual investment strategy may be adjusted any time, for any reason,
including a response to material, economic or market factors. The backtested performance includes hypothetical results that
do not reflect the reinvestment of dividends and other earnings or the deduction of advisory fees, brokerage or other
commissions, and any other expenses that a client would have paid or actually paid. No representation is made that any trading
strategy or account will or is likely to achieve profits or losses similar to those shown. Alternative modeling techniques or
assumptions might produce significantly different results and prove to be more appropriate. Past hypothetical backtest results
are neither an indicator nor guarantee of future returns. Actual results will vary, perhaps materially, from the analysis.
The method for computing individual E,S,G and composite ESG scores set forth herein is a novel method developed by the
Research department within Deutsche Bank AG, computed using a systematic approach without human intervention.
Different data providers, market sectors and geographies approach ESG analysis and incorporate the findings in a variety of
ways. As such, the ESG scores referred to herein may differ from equivalent ratings developed and implemented by other ESG
data providers in the market and may also differ from equivalent ratings developed and implemented by other divisions within
the Deutsche Bank Group. Such ESG scores also differ from other ratings and rankings that have historically been applied in
research reports published by Deutsche Bank AG. Further, such ESG scores do not represent a formal or official view of
Deutsche Bank AG.
It should be noted that the decision to incorporate ESG factors into any investment strategy may inhibit the ability to participate
in certain investment opportunities that otherwise would be consistent with your investment objective and other principal
investment strategies. The returns on a portfolio consisting primarily of sustainable investments may be lower or higher than
portfolios where ESG factors, exclusions, or other sustainability issues are not considered, and the investment opportunities
available to such portfolios may differ. Companies may not necessarily meet high performance standards on all aspects of ESG
or sustainable investing issues; there is also no guarantee that any company will meet expectations in connection with
corporate responsibility, sustainability, and/or impact performance.
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