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PREFACE
The political debate about climate change is often about technical and
economical questions, such as the speed and size of climate change, and the
proper speed of acting. However, in this process we can overlook the social
realities and social practicies of households and businesses. And that is an issue:
people are not a means to an end, but form society itself. People are not a climate
problem, climate change is a problem for people.
The motivation for this project was the conviction that the core of society, the
middle, should serve as the starting point for realistic climate policies. The
majority needs to understand the problem before we make far-reaching political
choices. Also, responsibilities need to be distributed evenly, so that everyone can
make their own choices in freedom. These choices need to connect to people's
own worldview and sense of morality.
This volume brings together the insights of a number of scholars who each
write from their own expertise about climate change and its consequences for
society at large. Some of them are descriptive, explaining the most recent insights
in human behaviour and perception of climate risks. Others are more normative,
describing concrete ideas to address the climate challenge. I recommend the
reader to approach both types of contributions as a stimulus to their own
thinking.
The cover, beautifully designed by Riesenkind, embodies the idea of a true
‘common project’. By working together on a common problem, differences can
move to the background and become less prominent, just by the act of human
cooperation and the joy of having a common goal.
Each chapter has been reviewed by an outside expert. They are, in alphabetical
order, dr. Michel den Elzen, prof.dr. Peter Essers, prof.dr. Bert Jan Lietaert
Peerbolte, drs. Bouke Klein Teeselink, dr. Jens van ’t Klooster, dr. Gerard van der
Meijden and prof.dr. Harmen Verbruggen. I am very much indebted to their
willingness to spend time and provide their expertise on reviewing the chapters.
From the Martens Centre, Gavin Synnott was very helpful in commenting on
earlier versions of the text. Thanks to Margaret Deignan from Springer for
creating the conditions to make this volume into an academic publication.
Finally, note that authors write for their own account and their opinions are
not necessarily that of the CDA Research Institute and the Wilfried Martens
Centre for European Studies.

Arjen Siegmann, editor.
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1
INTRODUCTION AND LESSONS LEARNED
Arjen Siegmann1

T

he realisation that the core of society, call it ‘the middle class’, needs to be
taken as a starting point for realistic climate policies, is the basis for the
current volume. In it, academics reflect on the social issues around
climate change policies, writing from their own expertise. At the outset,
contributors have been asked to reflect on the following three questions:
1. How are the polarised positions on climate change of different groups
related to their moral outlook, world view, tradition, cultural norms and
values?
2. What is a good distribution of responsibilities between firms, households
and the government relating to climate change?
3. What are possible avenues where policies are a natural extension of moral
inclinations of families and firms, such as the stewardship for the natural
environment and the climate?
This introduction summarizes the main takeaways from the contributions,
grouped around the three questions stated above. In doing so, I take some
freedom of interpretation, spurred by the issues raised in the questions. Readers
are encouraged to read the contributions themselves to draw their own
conclusions.

Arjen Siegmann is Research Associate at the CDA Research Institute (“Wetenschappelijk
Instituut voor het CDA”), The Hague and associate professor of finance at the Vrije Universiteit
Amsterdam.
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1. Polarisation
With the arrival of the internet and free access to almost all fo the world’s information, one could have expected that people are now better informed than ever.
Whether we are, we do not exactly know. But we do observe that over some
issues, such as climate change, positions are quite polarised. And, more
importantly, the polarisation does not seem to be a problem of information. It is
more prominent under the highly educated, a problem of perception rather than
information, and related to the fat-tailed and complex nature of climate change
events.
Polarisation is more prominent among the highly educated
Motivated reasoning is one of the root causes that leads to polarised positions.
This implies that people who think they are better at ‘reasoning’ are more prone
to confirmation bias: evidence is taken into account to the extent that it fits with
prior beliefs. David Leiser cites the research that shows this on many topics, but
clearly on the issue of climate change: the more highly people are educated, the
more prominent the polarisation on climate change is.
This fact holds a lesson for all those concerned with the environment: more
information, education or government education might result in increased
polarisation, and not in less. Communication has no effect on those who are
already convinced. And those who are convinced of an alternative will not
change their mind. Even worse, they will start to consider the increase in
information as propaganda. As Peter Drucker notes in his book on the eve of the
second world war: “Yet it is as true today as it ever was that propaganda only
converts those who already believe”. (Drucker 1939).
Some polarisation on the issue of climate change has been intentional: some
conservative or center-right parties have been very reluctant in accepting climate
change as an important problem (Carrus, Panno, and Leone 2018). Although
possibly motivated by the fear of anarchist tendencies, the effect of framing
climate change activists as ‘radicals’ have played into the hands of those groups
that are now seen as a threat to Western democracy, i.e., conspiracy thinkers.
As shown by David Leiser in this volume, conspiracy-style thinking has
become more and more pervasive in the Western world. It is a style of thinking
that is usually connected to a distrust in public institutions, most notably the
government. It can sometimes be born out of boredom2, or out of skepticism, but
can just as well be weaponized by terror groups and state actors to destabilize
free and democratic countries.
As in “Is QAnon a game gone wrong?” an FT Film, October 15, 2020. Available at
https://www.youtube.com/watch?v=-4vb6UWhf3o
2
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Biases in perception make climate risks hard to incorporate in daily life
People’s perceptions of climate change affects the way they express themselves in
public and, more importantly, at the ballot box. In this volume, Wouter Botzen
describes biases in how people arrive at perceptions of climate change, and how
that leads to unnecessary polarisation.
The biases are those of simplication, availability, finite pool of worry and
myopia. Simplification means that very small risks are simplified into a category
of negligible risks that need no further concern. The availability bias makes
people assess only those risks for which events are available to them in living
memory. A finite pool of worry limits the number of problems that people assess
as warranting attention. Finally, myopia (short-sightedness) shortens the time
horizon at which people assess risks. These four biases work against a realistic
assessment of climate risks.
Communication strategies and the framing of climate policy should take into
account the existence of these biases. The chapter of Botzen details these, such as
communicating climate risks in a way that is simpler and in proportion to other
life experiences that we have. The price mechanism is another way of making
sure that people can make decisions that take climate considerations into
account. For example, it would be quite helpful if the reduction in CO2 that
comes with home isolation or energy saving investments would be quantified as
such. Doing this requires some effort from governments, but would add to the
credibility of policies that are advocating personal responsibility.
A contributing factor to problems of perception is that of personal values. The
beliefs and unbeliefs in the realities of climate change seem to be related to values
that people have. Those with individual and hierarchical values tend to be more
skeptic. Those with egalitarian and communitarian values are less skeptic. As a
consequence, a reasoned approach to climate change should avoid a shallow
framing of the problem. Graham, Haidt, and Nosek (2009) and Haidt (2012)
warn of the framing of political issues in terms of an ‘individualizing’ cluster of
values, such as care and fairness. This leaves out the group-focused cluster of
‘binding’ values, such as loyalty, authority and sanctity.
An interplay of predictable risks
Climate change risks are extremely difficult to assess for anyone. And even if
they are properly assessed, the materialization of risks can be misleading. The
reason is that the distribution of extreme weather outcomes, or disasters, is
typically fat-tailed: it does not follow the normal Gaussian distribution of
outcomes. Shoe sizes, heights and IQ are all Gaussian distributed, which makes
measurement of a small sample representative for the whole population. Heavytailed distributions are the opposite, which makes a small no-risk sample quite
3
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misleading: the absence of events does not imply an absent risk. Rather, it
suggests that risky events, if they occur, will be large.
In this volume, Francisco Estrada makes the point that climate risks are heavytailed because they come from the interplay between more predictable trends. We
know that the temperature rises and it is easy to see this as a ‘normal’ process:
like the temperature falls and rises over the course of the seasons. But it is
misleading because the global rise in temperatures interacts with other processes,
like ice formation on the Antarctic continent. It is the interaction between several
well-known, predictable processes, that leads to unpredictable events.
It is the nature of catastrophic events that makes climate change policies a
hard political problem: the absent of catastrophes cannot be claimed as a
political ‘win’, as it says nothing about the underlying likelihood of extreme
events. It forces politicians to be more authentic in the underlying ‘matter’
(Taylor 1992) and be less concerned with the mood of the moment.

2. Distribution of responsibilities
Climate action cannot be limited to government policies. If our economies ever
become climate neutral, it will be because households and firms have innovated,
invested and consumed in different ways than they currently do. This is the
perspective of ‘subsidiarity’: the idea that responsibility is best laid at the lowest
hierarchical level. Subsidiarity is a conviction that people thrive in an
environment where there is a clear and simple relationship between their own
actions and the results of those actions.
The principle is mentioned as such in the Treaty on European Union (1992)
and extended in the Treaty of Amsterdam (1997) to be used in the assessment of
legislative proposals. In this form, subsidiarity is a bullwark against
instrumentalism and an overbearing bureaucracy.
A good distribution of responsibilities leads to economic efficiency. Efficiency
means that we reduce greenhouse gases at the lowest cost possible. It is a
necessary condition for a sustainable economic model for which moral
convictions are, by themselves, not enough. As Bowles and Carlin (2020) write:
“Successful policy paradigms combine a set of ethical values with a model of
how the economy works, a property of which is that the pursuit of those ethical
values contributes to the performance of the economy as represented in the
model.”
There is also an existential reason for devolving responsibilities: a sustained
effort to better the world needs ample room for joy, curiosity and cooperation.
Joy is the expression of doing something that is worthwhile and that draws on
our abilities to overcome hurdles, to work together with other people. In this
4
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cooperation, we learn from each other, experience human relationships, mutual
help, reciprocity and love. It is a necessary ingredient of meaningful life and it
comes to us when there is room for initiative and freedom. Without it, climate
change action risks becoming a joyless and bureaucratic affair.
In this section, I describe the lessons from the following chapters as follows:
Firms and households alike would benefit from easier-to-access facts about
carbon prices and the value of their contribution. For companies to take on their
own responsibility, taxation could evolve to be more friendly to a circular form
of production. Financial markets should price the risks of unsustainable business
practices correctly. And countries could muster the national pride and sense of
direction by formulating difficult technical challenges as ‘Apollo projects’.
An arbiter of facts as a form of climate policy
Households and firms have a hard time gauging the realities of climate change
and their role in mitigating greenhouse gas emissions. Large firms in Europe have
the emissions trading scheme (ETS), the rest of us have nothing. That is, we
might receive well-intended communication about subsidy schemes, energy
savings plans and the possibilities of investing in clean energy. But what we – the
public – lack is a clear quantification of the size of the contribution that is
needed.
As Von Storch writes in his contribution, most of the middle class is keen on
acting against the potentially catastrophic effects of climate change. However, it
lacks trustworthy estimates of the size of the challenge, and the role it can play in
it. To stimulate political responsibility and accountability, the public needs costbenefit analyses of climate policies, both in terms of money and of emissions.

5
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Possibilities for a green corporate tax
The legal structure of the corporation is a unique invention, as a place where
people work together for a common goal. It brings together labour, capital and
enterpreneurship in a way that is beneficial to all the partners. In his
contribution, Jan Gooijer describes the reasons for corporate taxation, next to
personal income taxes and value-added taxes. From the theory of taxation, a
clear rationale emerges for basing some of the tax rules on the extent of
circularity of the company.
Currently, corporate taxes do not discriminate on whether the firm pollutes,
uses many or little resources, or performs any function in transitioning towards a
more sustainable economy. Instead, they could better differentiate between
business practices that are sustainable and those that are not. Criteria have been
developed that are a good starting point for a ‘greener’ corporate tax. For large
corporations, the relevant data is already in place by 2022. For smaller and
medium-sized enterprises, practical solutions still have to be developed.
The market can be wrong: a role for the central bank
The information problem about climate change cannot be solved by centralized
planning. As Hayek (1945) points out in his famous essay The use of knowledge
in society, there is simply not enough power of mind and coordination to
understand and influence the actions and interactions of millions of people. It is
the price mechanism that performs this role, almost magically, by letting the
individual actions of consumers and producers be displayed in the prices of
goods and services. This mechanism should and does work for the challenge of
reducing greenhouse gases.
However, devolving responsibility to the market for assessing the seriousness
of climate change or the shadow price of climate action has pitfalls. As Dirk
Schoenmaker points out in his contribution, markets have been spectularly
wrong before. One only has to think of the statement of former Fed-governor,
Alan Greenspan, to Congress, after the derivative market collapsed in 2008: “I
made a mistake in presuming that the self-interests of organisations, specifically
banks and others, were such that they were best capable of protecting their own
shareholders and their equity in the firms"(Clark and Treanor 2008). And this
meant that a theory was wrong that he had held dear for a long, namely that of
efficient markets.
Markets could be wrong again, especially in how they value traditional,
polluting businesses. Climate neutrality by 2050 requires that not all proven
reserves of carbohydrates are mined. Investors, however, are still pricing in the
value of proven reserves, see Livsey (2020).
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Given the imperfections in how investors assess climate risks, and the potential
tipping points in the climate, Schoenmaker argues for a larger role of the ECB.
The ECB could incorporate a sustainable outlook in their operations, such as in a
Green-QE program. This could be one way of influencing the markets and
preventing an “I was wrong” statement by the then-ECB president in 2030.
For a good distribution of responsibilities, a clear mandate from the EU on
this topic would be essential. Its current mandate is not sufficient to fully take on
the responsibilities for a “Green QE” operation. Political action is required.
Apollo projects as stimulators of innovation
The climate change challenge is in the gigaton-range. This scale of emission
reductions is not in a range that is comprehensible by ordinary households or
small and medium enterprises. This scale needs to be in proportion to the scale
from which solutions can be expected. Energy savings plans and relying on
current technology will just not do enough. What is needed are incentives, prizes
or an appeal to national pride to develop breakthrough technologies.
The public is keen on acting against the potentially catastrophic effects of
climate change. However, the effects of individual action, or even those of groups
of people, can be very disappointing in terms of emissions reductions. This
inconvenient fact is the starting point for the contribution of Hans von Storch.
His contribution connects the goodwill of people and the thrill of exploration to
what is needed for a long-term solution to halt or reverse anthropogenic climate
change.
In this volume, Hans von Storch lists the breakthroughs that are not just niceto-have, but essential and required for developed economies being net-carbonneutral in 2050: cheap and high-capacity storage of electricity, sources of green
energy, carbon capture and sequestration, emission-free ship propulsion. And so
on. Von Storch calls these projects ‘Apollo projects’ that should appeal to
national pride and to working towards something, not because it is easy, but
because it is hard.
It is an appealing and joyful prospect to set high goals. It connects the
goodwill of people and the thrill of exploration to what is needed for a long-term
solution to halt or reverse anthropogenic climate change. It reminds us of the
Ansari X Prize for incentivizing the creation of a reliable, reusable, privately
financed, crewed spaceship. Innovation is helped by unleashing forms of
competition, a variety of motivators and well-designed goals (Wagner 2011). A
similar momentous effort was the race to map the whole human genome in 2000,
or the race to create a vaccine for the worldwide Covid-19 pandemic in 2020. In
the latter case, a previously unheard of time of just 9 months, technology,
enterpreneurship and politics came together to solve a global issue. This
7
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approach should inspire governments everywhere to set ambitious goals for
technological breakthroughs that are needed. It is also rooted in the normal
inclinations of people to seek novelty, cooperation and marvel at new
discoveries.

3. An extension of natural moral inclinations
Humans have an inbuilt sense of right and wrong. And, since companies are
made up of people, we can expect them to have a corporate moral responsibility.
The cases of wrong doing, both by individuals and by firms are the exceptions
that prove the rule: evil needs to be punished. Without having to digress into
natural law, we can state that climate change policies can build on existing moral
imperatives.
Morality can change, and does change over time. This is the democratic
element of ethics: there are things that we consider ‘right’, just because everybody
around us believes so. This is a process of cultural development and should be
respected as such.
It is in this sphere of cultural change that many climate change proposals are
sometimes proposed: people should eat less meat, fly less, and have a smaller
environmental footprint. This can be counterproductive. Mostly, because it
presupposes that cultural norms can be changed at whim. They do not. And even
if they could, we should be wary of grand schemes to try to change cultural
norms in the direction of who happens to be in power (Dikötter 2016).
Work with biases, not against them
In Chapter 2, Wouter Botzen classifies five types of biases that are relevant for
people’s attitudes towards climate change. They are the biases of simplification,
availability, a finite pool of worry, myopia (short sightedness) and herding. The
complexity of the climate problem does not lend itself to a simple cause-effect
relation or personal experience of the problem at hand. This limits the possibility
for understanding the problems at hand, let alone to convince voters.
At the same time, the biases are nothing new for the politically inclined: since
the beginning of time, political communication and strategy have made use of the
heuristics and biases that people use to observe the outside world. The
overarching theme for political action is that of framing: the deliberate action of
associating a certain cause with elements that appeal to voters. It is in the
framing that we should acknowledge moral imperatives and be wary of framing
it in a way that only appeals to the interested sub-group. As Botzen writes: “A
broader willingness to contribute to solving this problem, based on intrinsic
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motivations, is urgently needed if policymakers aim to rapidly transit to a lowcarbon economy.”
A legal basis for greening corporate taxation
If we want corporations’ interests to be aligned with the goal of a more circular
economy, the tax code is a potential factor for change. But at the same time,
taxation should adhere to sound principles and not have an ad hoc character. In
his contribution, Jan Gooijer, describes the rationale for corporate taxation as
that of priviliged acquisition, balance of power and that of the damage and wellbeing principle. Within these principles he finds enough traction for fiscal rules
that take into account the sustainability of company real estate and an interest
rate deductibility that takes into account the environmental impact of
production.

Conclusion
Climate change can only become a common challenge if we move beyond
polarized positions, have a clear distribution of responsibilities and build on the
moral inclinations that are present or develop from the population at large. From
this conviction, this chapter has tried to summarize the main lessons from the
contributions in this book along the lines of the three aspects.
Polarisation is at first a problem of knowledge and perception, and made
worse by the complex nature of climate change. Paradoxically, polarized
positions are more clearly seen under highly educated people. It seems to
vindicate David Hume’s aphorism that reason is a slave to the passions. Policy
makers should be aware of this problem and not expect too much from
communication and information. Moreover, political strategies that downplay
scientific facts or concerns could backfire in being supportive of conspiracy-style
thinkers.
A distinct separation of responsibilities is crucial for efficiency and sense of
responsibility of households and firms. A green corporate tax exemplifies the
responsibilities of the corporate sector. A proper market for waste make
circularity possible. Information about carbon prices and the efficiency gains of
technologies are needed for firms and households to take their own initiative.
The importance of a functioning ETS market for carbon emissions cannot be
overstated, but there remain market failures that could be addressed by the ECB.
For the ECB to act on that, however, it first needs a clear mandate in its charter.
Finally, incorporating a view on existing morals should not be a high-brow
exercise in virtue signalling but a way of bridging antagonistic positions. It is the
existing polarisation that should teach us to bridge divides and find a middle
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ground. And there are enough leads for finding a middle ground: we can avoid
working against behaviourial biases. Green corporate taxation can be based on
existing legal grounds. Apollo projects can appeal to our sense of national pride
in a positive way and stimulate joyful innovation. That would constitute a good
‘climate of the middle’.
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2
PERCEPTIONS OF CATASTROPHIC CLIMATE RISKS
Wouter Botzen*

C

limate change is projected to have severe societal impacts and economic
consequences around the world (IPCC, 2014). The consequences of
climate change are far reaching and will be experienced by a large
diversity of economic sectors and population groups. For example, these
consequences encompass increases in the frequency and/or severity of various
extreme weather events and related losses from natural disasters in many regions
around the world (IPCC, 2012; Botzen et al., 2019a). Moreover, climate change
is expected to have impacts on human health as well as on the agriculture,
tourism, industry, and financial sectors (Tol, 2018).
Since at least part of the climate change caused by increasing concentrations of
greenhouse gases in the atmosphere can no longer be avoided, climate change
adaptation policies and measures must be put in place to limit societal impacts
from the aspects of global warming that will inevitably occur (Mauritsen and
Pincus, 2017). If around the world stringent climate policies are implemented in
the coming years to drastically reduce greenhouse gas emissions, then there is still
a chance that global warming can be limited to meet the objectives outlined in
the 2015 Paris Agreement to keep the global average temperature rise to well
below 2°C above pre-industrial levels (IPCC, 2018). However, this objective can
only be met if current climate change mitigation policies become much more
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ambitious around the world as there are large gaps between countries’ intentions
to reduce greenhouse gas emissions and what is actually needed to meet the Paris
targets (Rogelj et al., 2016). The required reductions in greenhouse gas emissions
imply that a fundamental transformation of consumption and production
processes is needed to move towards a low-carbon economy which produces net
zero emissions between 2040 and 2050 (IPCC, 2018).
Many climate change-related risks, such as more frequent and severe natural
disasters, can be characterised as low-probability/high-consequence (LP/HC)
events. Perceptions of LP/HC risks are often associated with biases which hamper
taking action to limit these risks, such as underestimation of risk, myopia, and
the adoption of simplified decision heuristics. This chapter discusses these biases
and outlines key elements of policies to overcome them in order to enhance
climate action.
Section 1 explains why perceptions of catastrophic risks matter. Section 2
discusses several of the main biases which influence perceptions of risks
associated with climate change and impact individual decision making about
climate change mitigation and adaptation actions. This is followed in Section 3
by a discussion of climate policy strategies which work with, instead of against,
these behavioural biases to stimulate climate action. Section 4 concludes.

1. Why perceptions of climate risks matter
The diversity of climate change impacts for which adaptation measures are
needed and the systemic changes required to successfully move towards a lowcarbon economy imply that a large variety of actors should be involved in
climate change adaptation and mitigation strategies. Each of these actors, such as
firms, households, and governments, have different roles to play with distinct
responsibilities. For instance, in climate change mitigation policies which aim to
reduce greenhouse gas emissions, governments have a central role in designing
and enforcing regulations and putting a price on carbon, either through carbon
taxes or emission trading systems. The reason is that the public good nature of
the atmosphere implies there are strong incentives for companies and individuals
to free ride on emission reductions by others, whilst problems with carbon
leakage and rebound effects of energy savings also imply that voluntary action by
individuals and firms is unlikely to be effective in solving climate change (van den
Bergh et al., 2020).
However, in the end it are the individual households and firms who should
take the required steps and measures to reduce emissions and improve energy
efficiency, such as switching to renewable energy. Moreover, the implementation
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of stringent climate policy measures by the public sector is likely to depend on
the support of voters and lobbying by firms.
Since climate change is a global issue, not only is action by national
governments needed, but international collaboration is critical (Nordhaus, 2015).
Regarding climate change adaptation policies, governments are crucial in the
financing or provision of measures related to the public good, such as improved
infrastructure for flood protection. Furthermore, governments are well
positioned to enforce regulations such as building codes which enhance resilience
to extreme weather, and they can, for example, guide adaptation practises, like
agricultural policies, through subsidies. Adaptation measures that limit impacts
from climate chance often bring private benefits by lowering risks for
households, farmers and companies that implement these measures. This implies
that these private agents also have a responsibility and financial interest in
limiting the climate change risks they face, for instance, by taking steps to reduce
damage to their properties from natural disasters and obtaining financial
protection by purchasing insurance against these risks.
Therefore, individual perceptions of the risks associated with climate change
are likely to be an important driver of support for adaptation and mitigation
policies and to influence the actions individuals take to prevent or mitigate the
impacts of global warming. Many of these climate change-related risks, such as
more frequent and severe natural disasters, can be characterised as lowprobability/high-consequence (LP/HC) events. Decades of research in psychology
and behavioural economics have shown that individuals have challenges
understanding LP/HC risks and that they do not necessarily perceive them the
same way an expert would (Slovic, 2000). Individual decision making about
LP/HC climate change risks appears to be based on simplified decision heuristics,
and individual behaviour is found to be associated with systematic biases which
hamper being adequately prepared for these risks (Kahneman, 2011; Meyer and
Kunreuther, 2017). The presence of such biases is supported by studies showing
that individual perceptions of LP/HC risks associated with climate change
systematically deviate from expert assessments of these risks (Botzen et al., 2015;
Mol et al., 2019).
Many residents of disaster-prone areas fail to take cost-effective measures to
limit the impacts of these disasters and do not purchase insurance against these
risks, even when premiums are close to actuarially fair levels or subsidized
(Kunreuther, 1996; Botzen, 2013). These observations conflict with principles of
economic rationality, and highlight the need to understand behavioural biases
that lead to suboptimal preparedness for climate change to guide the design of
effective climate policy.
13
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2. Biases and heuristics in decision-making about climate change risks
Suboptimal climate action may be explained by insufficient support for climate
policy that is related to climate change perceptions, a lack of individual support
for the common good by insufficiently reducing one’s own carbon footprint, and
a failure to adequately prepare for risks associated with climate change, such as
natural disasters. This section starts with the first topic that is often related to
support for public sector climate policy, although individual perceptions of
climate change also influence their own actions to reduce greenhouse gas
emissions and adapt to climate change impacts.
Although awareness about climate change has generally increased around the
world during the last several decades, perceptions amongst citizens are not
always in line with expert consensus (Capstick et al., 2015). This is, for instance,
due to the presence of a large group of so-called climate sceptics (Whitmarsh,
2011). Many studies have examined how perceptions of climate change differ
amongst sub-groups of the population, showing, for example, that political
affiliation is an important determinant, with more conservative individuals
having lower perceptions of climate change-related risks than liberals do (e.g.
Botzen et al., 2016). This may be caused by differences in underlying individual
values, ideologies, and worldviews which influence attitudes towards climate
change.
A meta-analysis of the literature on this topic by Hornsey et al. (2016)
discusses empirical evidence for these drivers of climate change perceptions. In
particular, they show that individuals who place a high importance on the
natural environment are more likely to believe that climate change is real. With
regard to cultural aspects, people with relatively individualistic and hierarchical
values prefer the status quo and are likely to doubt that industry threatens the
environment, meaning they do not believe in climate change (Hornsey et al.,
2016). Opposite beliefs that industry does pose a threat are held by people with
egalitarian and communitarian values (Hornsey et al., 2016). Moreover, climate
change scepticism has been associated with free market ideologies (Heath and
Gifford, 2006). These individual beliefs in climate change are likely to influence
public support for climate change mitigation policies; however, understanding
their underlying causes can aid in the design of communication messages which
enhance this support (Section 3).
Moreover, individual support for adaptation measures, and actors’ willingness
to take such steps to limit the impacts of climate change, is likely to depend on
people’s perceptions of specific risks associated with climate change, such as
natural disasters. A substantial body of literature has shown that individuals
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have difficulties understanding and processing information about lowprobability/high-consequence (LP/HC) risks (Kunreuther et al., 2001). This also
applies to risks associated with climate change, such as the probability of and
losses due to natural disasters. As an illustration, Botzen et al. (2015) and Mol et
al. (2020) have compared individual perceptions of the probability of and the
potential damage from flooding regarding households in flood-prone areas in the
United States and the Netherlands, respectively. They have observed that even
when an error margin of 50% is allowed, less than 25% have correct perceptions
of the flood probability, and about 50% or fewer individuals have correct
perceptions of potential flood damage. Underestimation of natural disaster risks
is commonly viewed both as an explanation for a failure to take cost-effective
risk-reduction measures by inhabitants of areas prone to natural disasters
(Kunreuther, 1996) and as an obstacle to implementing climate change
adaptation measures (van Valkengoed and Steg, 2019). This observed lack of
disaster preparedness conflicts with principles of economic rationality of welfare
maximizing agents. Individuals appear to regret not taking preparedness actions
before disasters occur, since after personally experiencing a natural disaster
people change their behaviour and start taking measures to limit impacts from
future disasters (Bubeck et al., 2012). Individual perceptions of LP/HC risks and
decision-making processes about these risks are associated with biases and
heuristics, which can explain a lack of action to reduce impacts from LP/HC
events before they occur. Here, I discuss some of the main biases which
contribute to insufficient preparedness for risks associated with climate change
and may hamper climate change mitigation actions. These can be categorised as
simplification, availability, finite pool of worry, myopia, and herding
(Kunreuther, 2018; Botzen et al., 2021).
Simplification. Instead of making rational assessments of the full distribution of
risks which individuals face, many people tend to simplify their assessments of
risks due to bounded rationality and limited cognitive abilities to process them.
For instance, many people tend to treat low probabilities as being zero, which
implies that they do not consider taking action to reduce the risks. Others tend to
overweigh low probabilities in decision making because they are concerned or
worried about the risks. This behaviour is consistent with the application of
threshold models, in which individuals judge whether a probability is below or
above a threshold level of concern (Slovic et al., 1977). Because many risks
associated with climate change, such as natural disasters, are LP/HC risks,
individuals simplify this low probability to being zero or falling below their
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threshold level of concern, meaning no risk-reduction action is undertaken
(Robinson and Botzen, 2018, 2019).
Availability. Many individuals tend to underestimate LP/HC events unless they
have personally experienced one, such as a natural disaster. This behaviour is
caused by the availability heuristic, which postulates that individuals find it
difficult to imagine a disaster occurring if they have not experienced it before
(Tversky and Kahneman, 1973). In contrast, after people personally experienced
a disaster, they can more easily imagine that it can happen to them again in the
future. There is broad empirical support for this availability bias in the context of
natural disaster risks by showing that individual perceptions of them (Kellens et
al., 2013), as well as preparedness for future natural disasters (Bubeck et al.,
2012; Osberghaus, 2017), increase after such a disaster occurs. However, since
the probability that an individual personally experiences a disaster is low, the
availability bias may contribute to underestimation of natural disaster risks
amongst the majority of the population.
Finite pool of worry. The finite pool of worry means that individuals cannot
worry about too many risks at the same time (Capstick et al., 2015). This implies
that if concern about one kind of risk increases, concern about other kinds of
risks reduces. For instance, substantial declines in concern about climate change
were observed in Europe after the 2008 financial crisis and its aftermath, when
worries about employment increased (Duijndam et al., 2020). Given the large
health and economic consequences of the current COVID-19 pandemic, the finite
pool of worry is likely to result in decreased concern about risks associated with
climate change once individuals become more concerned about health and
unemployment (Botzen et al., 2021). As a consequence, support for climate
policy and individual willingness to take climate change mitigation and
adaptation measures is likely to go down.
Myopia. Climate change adaptation and mitigation measures often have high
upfront costs, as well as benefits which accrue over time in terms of lower risks
or savings on energy bills. Individuals are less likely to invest in these measures if
they have short time horizons over which they value future benefits and/or they
heavily discount these benefits, meaning they weigh less in current decisions
(Gillingham and Palmer, 2014; Botzen et al., 2019b; Gelino and Reed, 2020).
This myopic behaviour is especially problematic with climate change, which is
often not considered to be salient and rather viewed as a long-term problem.
Myopia has the effect that people focus on near-term risks and neglect long-term
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risks, for which action is delayed. However, a dangerous feature of climate
change is that once undesirable catastrophic impacts occur in the future, it may
be too late to reverse global warming due to inertia in the climate system.
Herding. Under conditions of uncertainty, such as benefits from climate change
mitigation or adaptation, individual choices are guided by the behaviour of
others. This has been called the herding bias and may be caused by the presence
of social norms (Meyer and Kunreuther, 2017). Herding has been observed in
individual decisions to prepare for natural disaster risks since individuals are
more likely to take measures which limit disaster damage if they know others,
like family, friends, or neighbours, have also taken such steps (Bubeck et al.,
2013). Moreover, a large body of literature has shown that energy-savings
measures are guided by social norms (Frederiks et al., 2015). The herding bias
may also indicate fewer climate actions if individuals do not know others in their
close social peer group who have taken adaptation and mitigation measures,
which is likely given the lack of climate change action implied by the other
aforementioned behavioural biases.

3. Policies that work with—not against—behavioural biases
Effective climate policy strategies should be carefully designed to work with,
instead of against, individual risk perceptions and behavioural biases. This can be
achieved by a broad package of climate policy measures which combine
communication strategies with regulations, financial incentives, and choice
architecture (also called behavioural nudges). This section outlines the key
elements to be included in such a strategy.
Communication strategies can contribute to building support for climate
change adaptation and mitigation policies implemented by the public sector and
create awareness about the risks and consequences of climate change to stimulate
individual action. Support by citizens for climate change policies may be
enhanced by working with individual ideologies and worldviews. Examples are
framing pro-environmental climate change policies as a form of patriotism
(Feygina et al., 2010) and communicating that transitions to renewable energy
are investments in green technology (Bain et al., 2012) and also enhance national
energy security (Gromet et al., 2013). These kinds of communication messages
can also appeal to individuals with conservative ideologies and individualistic
values who otherwise tend to oppose climate policy.
Furthermore, communication strategies should focus on overcoming the
behavioural biases which prevent individuals from adequately preparing for risks
17
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associated with climate change, such as natural disasters. To overcome the
simplification bias for people who treat low probabilities of experiencing a
disaster as zero, communication strategies could frame low probabilities over
long time horizons so individuals are less likely to perceive these risks as being
below their threshold level of concern. For example, communicating the
probability of flooding over a longer time horizon (e.g. a one in four chance of a
flood in 30 years) instead of an annual time horizon (a one in 100 chance of a
flood per year) can increase demand for protective measures against flooding
(Botzen et al., 2006; Chaudhry et al., 2020). Empirical evidence has also shown
that communicating the consequences of not preparing for climate change risks,
such as the damage one would experience from a flood, can make people pay
attention to the risk and demand protection against it (Bradt, 2019). Focussing
on such worst-case scenarios may trigger individual concern for a risk and
overcome the simplification bias.
A more general recommendation which goes beyond raising awareness of
natural disaster risks is to stress health consequences from climate change in
communication strategies. The reason is that health risks are salient to people
and, for example, were a main cause of the broad public support for the
Montreal Protocol to prevent ozone depletion (Pillay and van den Bergh, 2016).
Moreover, stressing the link between pandemics and climate change may
overcome declining concerns about climate change when worries about health
risks increase (due to the current COVID-19 pandemic). This can address the
finite pool of worry (Botzen et al., 2021). Climate change and pandemic risks are
interlinked since several of the causes of the current pandemic (e.g. unsustainable
transport, tourism, and food systems) also contribute to global warming, whilst
climate change itself may increase the risks of infectious diseases and pandemics
(IPCC, 2014). Creating awareness of this link amongst the general population
may cause people to pay more attention to climate change in addition to
pandemic risks (which are currently weighing heavily on the public’s mind due to
the availability bias). Once the memory of experiencing pandemics or natural
disasters fades over time, communication policies can work with the availability
bias by keeping the memory of such past disasters alive (Garde-Hansen et al.,
2017).
To work with the herding bias, communication policies can focus on
triggering social norms about energy efficiency and implementing adaptation
measures such as preparing for natural disasters. Such social norm nudges can,
for instance, inform people about climate change actions undertaken by others or
be triggered by giving a seal of approval after certified inspections confirmed that
people have taken measures which contribute to climate change mitigation or
18
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adaptation (Meyer and Kunreuther, 2017). Regulations and financial incentives
can help in ensuring that a sufficient critical mass of people take climate actions,
which can be spread further amongst the population by herding. Examples of
regulations are building code policies which require new properties to be
protected against the impacts of extreme weather.
Although requiring individuals to take climate change mitigation and
adaptation measures may be viewed as being paternalistic and limiting individual
free choice, these requirements may be welfare enhancing if they focus on
minimum standards that are cost-effective, such insulation of buildings and
elevating properties in flood-prone areas to a minimum height above expected
flood water levels. Moreover, financial incentives such as carbon pricing can
stimulate consumers and businesses to take measures which save energy and
reduce greenhouse gas emissions since high carbon production and consumption
would be penalised with a higher price (van den Bergh et al., 2020).
A carbon price would address the common good problem associated with
reducing one’s carbon footprint since taking individual actions to reduce
greenhouse gas emissions results in monetary savings for individuals once carbon
is priced. In the absence of carbon pricing these benefits would largely accrue to
others in the form of lower climate impacts, resulting in suboptimal incentives
for individual action.
In the European Union, higher carbon prices can be achieved by restricting
carbon emission permits in the European Emission Trading System, which would
increase carbon prices, and by expanding the scope of emissions which fall under
this system. Implementing a sufficiently high and stable carbon price would send
a strong signal to private investors and firms that low-carbon technologies and
production processes will pay off in the long run. High carbon prices also limit
the myopia bias in energy conservation because they result in short-term savings
on energy bills when households invest in energy-efficiency improvements.
Similar financial incentives can be given to individuals who implement
adaptation measures which limit natural disaster damage by rewarding such
behaviour with discounts on insurance premiums (Botzen et al., 2009; Mol et al.,
2018). The myopia bias can be further addressed by allowing individuals to
spread the sometimes high upfront costs of climate change mitigation or
adaptation measures through low-interest loans. Means-tested subsidies can
further overcome affordability problems amongst low-income households taking
these measures (Kousky and Kunreuther, 2014).
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4. Conclusion
Drastic reductions in greenhouse gas emissions are needed around the world if
governments aim to meet the climate policy objectives agreed upon in the Paris
Agreement. Moreover, some degree of global warming will inevitably occur and
cause impacts on a broad variety of economic sectors and on households, such as
increasing losses from natural disasters. The systemic changes required to move
to a low-carbon economy, as well as the heterogeneity of adaptation measures
needed to limit impacts of climate change, imply that climate action is needed
from a wide variety of actors, including governments, firms, and individuals.
Individual perceptions of climate change-related risks are an important driver
of both support for climate policy by the public sector and individual decision
making about implementing mitigation or adaptation measures. However,
individual perceptions of low-probability/high-consequence (LP/HC) risks, such
as those associated with climate change, are likely to deviate from expert
assessments. Moreover, individual behaviour with regard to LP/HC risks has
been associated with a variety of biases and heuristics.
This chapter has reviewed several key factors which shape individual
perceptions of climate change risks and discussed the main behavioural biases
which hamper individual action. Individual perceptions of climate change appear
to be largely driven by political ideology, individual values, and cultural aspects.
The main behavioural biases which hamper optimal individual responses to
climate change include simplification of risk, availability bias due to
underestimating risks in the absence of personal experience, finite pool of worry,
myopia (focus on near-term risks), and herding behaviour. Understanding
individual risk perceptions and behavioural biases can guide the design of
policies which work with these perceptions and biases to improve individual
climate action.
Finally, I outlined key elements of a package of climate policy measures which
combine communication strategies for making people pay attention to climate
change risks with regulations and financial incentives to stimulate energy savings,
renewable energy use, and adaptation measures. Another element of this broader
climate policy package is choice architecture, such as nudges which encourage
climate action by working with social norms. These policy proposals can be seen
as an extension of moral inclinations of families and firms, such as the
stewardship for the natural environment and the climate, by rewarding such proenvironmental behaviour with financial incentives and encouraging others to
take action.
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Using perspectives from the field of behavioural economics, this chapter has
offered suggestions for enabling an upscaling of climate change mitigation and
adaptation actions beyond the sub-group of people currently engaged with the
issue of global warming. A broader willingness to contribute to solving this
problem, based on intrinsic motivations, is urgently needed if policymakers aim
to rapidly transit to a low-carbon economy.
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3
DETERMINANTS OF BELIEF – AND UNBELIEF – IN CLIMATE CHANGE
David Leiser & Pascal Wagner-Egger*

C

limate change is a most serious challenge. Committing the needed
resources requires that a clear majority of citizens approves the
appropriate policies, since committing resources necessarily involve a
trade-off with other expenses. However, there are distinct groups of people who
remain in denial about the realities of climatic change. This chapter presents a
range of psychological and social phenomena that together explain the
phenomena that lead to denial.

The scientific consensus and public reception
There exists a scientific consensus that climate change is real, important, and
anthropogenic. This was first shown by Oreskes (2004, 2018), and confirmed by
later studies. Anderegg et al. (2010) found that 97% of the climate researchers
most actively publishing in the field support the tenets of anthropogenic climate
change, as outlined by the Intergovernmental Panel on Climate Change (Their
latest report is IPCC, 2014; see also O'Neill et al., 2017).
Most people have come to recognize the fact and many do worry about it. A
report by the Pew Research Center (Fagan & Huang, 2019) found that concerns
about climate change rose significantly in many countries during the last decade.
Majorities in most surveyed countries consider global climate change to be a
major threat to their nation. In the US, close to 70 % of people surveyed
recognize that global warming is taking place, vs only 16% who think this is not
the case. While US respondents tend to be less concerned about climate change,
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59% still see it as a serious threat. A slim majority also understands that global
warming is mostly human-caused (Leiserowitz et al., 2019). Moreover, about
half of Americans (53%) know that scientists concur that global warming is
happening. In France (IFOP, 2018), 67% of a representative survey agree that
climate change is a problem mainly caused by human activity, but 24% think
that it is not clear whether global warming is due to human activity or to solar
radiation, while 6% thinks that global warming is not certain, and 3% consider
that global warming is a hoax.
While there is now a “consensus on there being a consensus” amongst
scientists about the reality of climate change, as Cook et al. (2018) put it,
significant parts of the public are less certain about it. Several factors determine
the extent of belief in climate change: motivational, cognitive (Rutjens et al.,
2018) and socio-political. These factors, which we will discuss in turn in this
chapter, interact with one another, and culminate in conspirational ideation. In a
recent meta-analysis, Hornsey et al. (2016) observed that values, ideologies,
worldviews and political orientation had more explanatory power about climate
change beliefs than education, gender, subjective knowledge, and experience of
extreme weather events.

Cognitive, motivational and social determinants of disbelief in
climate change
It is often believed that reasoning consists of a set of cognitive processes—
strategies for accessing, constructing, and evaluating beliefs – intended to reach a
true conclusion. But motivated reasoning (Kunda, 1990) is a powerful force, that
thwarts this goal. An individual’s motivations affect their cognitive processes of
reasoning and judgment. Rejection of science should be seen in this context:
when its conclusions are unpalatable to an individual, they may resort to
distortions of the normative reasoning processes (Lewandowsky et al., 2018;
Lewandowsky & Oberauer, 2016).
Confirmation bias is one such cognitive and motivational distortion, which
involves greater scrutiny and counter-argumentation of information contrary to
one’s prior belief compared to information that supports it (Nickerson, 1998),
along with greater motivation to confirm than to disconfirm one's beliefs
(Anderson et al., 1980). This can take the comparatively benign form of willful
ignorance, as illustrated by an ethnographic study by Norgaard (2006) in a
wealthy rural Norwegian community. Because Norwegian economic prosperity is
tied to oil production in the North Sea, collectively ignoring climate change
maintains Norwegians’ economic interests. Accordingly, many of them “don’t

28

DETERMINANTS OF BELIEF – AND UNBELIEF – IN CLIMATE CHANGE

really want to know” about climate change and dismiss inconvenient facts
(though this attitude did not deter the Norwegian government from imposing a
carbon tax). The reliance on apparent disconfirmations of global warming , such
as the local occurrence of unusual cold episodes, as was famously illustrated by
Donald Trump1 would be another illustration.
Motivated reasoning
At least two determinants of motivated reasoning about climate change denial
may be postulated. One is a general distrust of authorities, as we will discuss
below, the other is cognitive dissonance (Festinger, 1957), defined as the
motivation to decrease contradiction between two cognitive elements. In our
case, as people dislike changing their habits about consumption, travels, food,
etc. (Gardner & Rebar, 2019) climate change challenges our existing behaviors.
This gives rise to cognitive dissonance, as a change in behaviors is required,
leading to motivated reasoning to reduce the dissonance.
In addition to confirmation bias, information and misinformation have
become readily accessible with the advent of the internet. This results in an
increase of confirmation bias because internet's algorithms confine people in
echo chambers, which presents people with congenial information (Bronner,
2015; Pariser, 2011). Another consequence is the decrease in epistemic deference
towards specialists (Anderegg et al., 2010; Kahan, 2012; Kahan, Wittlin et al.,
2011; Nichols, 2014). This socio-political factor is one of the reasons for the rise
of conspiracy theories (Douglas et al., 2019). Trust in scientists and in science is
decreasing. In the US, among Conservatives (but not Liberals) trust in science has
been declining since the 1970’s (Gauchat, 2012). Climate science has become
particularly polarized, with Conservatives being more likely than Liberals to
reject the notion that greenhouse gas emissions are warming the globe
(Lewandowsky, Gignac et al., 2013). While the drop in the trust in science is
more marked in the US than elsewhere (Hornsey et al., 2018), it may be found in
other countries as well, (see the situation in France, IFOP representative survey,
2018).
Motivated reasoning can lead people holding strong views to question the
credentials of specialists who hold views opposed to their own (Hart & Nisbet,
2012; Kahan et al., 2011). For example, Kahan et al. (2011) invented academic
authorities whose made-up CV presented an impressive academic and
occupational profile. Their study manipulated the views ascribed to those
authorities on various controversial issues (such as climate change or gun
https://www.cnbc.com/2017/12/29/trump-revives-misleading-claim-its-cold-so-global-warmingisnt-real.html
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control) in which they were supposedly top-notch specialist. It was found that
when the views attributed to the specialists contradicted those of the respondent,
their expertise was judged questionable. This explains why more information
about there being a consensus about climate change does not necessarily increase
belief about the consensus.
While for most people (Cook & Lewandowsky, 2016) such information
results, as it should, in a stronger belief, the opposite was true for people for
whom this information is very unwelcome. For the more extremely ideological
people (as measured in the extent of their support for the free market economic
model), more information about the scientific consensus weakened their belief in
an existing consensus. Simply put, people are willing to trust real experts, but
may reserve the right to identify real experts according to whether their views are
congenial or not. In such cases, the competency of the experts is inpugned.

Conspiratorial thinking
To avoid accepting an unpalatable conclusion, some people may judge that the
scientists who hold that view should be dismissed as untrustworthy. To them, if
those scientists profess that view, it is not because they studied the evidence and
reached the same conclusion according to the accepted canons of the scientific
method. Rather, they profess that view because they are engaged in a secretive
conspiracy (Diethelm & McKee, 2009).
This alternative (my opponent is either incompetent or a knave) sometimes
leads climate science denialists to harass researchers critical of their views
(Lewandowsky, 2019). Less dramatically, one of us debated about and ran
endless supplemental statistical analyses during one week in an effort to argue
with a denialist who was strenuously looking for errors in our data analysis
(Wagner-Egger et al., 2018).
Distrust toward experts and official views as a product of confirmation bias is
typical of “conspiracy theories” (CT), and indeed renders such beliefs resistant to
disconfirmation: if anyone who argues against a belief is considered as being
incompetent or a deliberate liar, that belief is effectively shielded by epistemic
closure. (McHoskey, 1995) submitted equal-sized long texts to his participants,
one endorsing the conspiracist explanation of J.F. Kennedy's assassination in
1963, one in favor of the official version (lone gunner). The endorsement of the
CT about Kennedy's death was also measured for each participant, allowing to
compare a group of believers and a group of nonbelievers in the CTs. Results
showed that both believers and nonbelievers committed biased assimilation of
the information given, and judged the information in line with their preexisting
beliefs as more convincing than the rival information, and to an extent
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proportional to the extremeness of their preexisting attitude. But the CTs
believers increased their belief in the CT after having read both texts, indicating a
more potent confirmation bias among them.
As we mentioned above, CTs are related to distrust of political, scientific,
judicial and journalistic authorities (e.g., Douglas et al., 2019). It is therefore
unsurprising that the distrust is also directed toward science and experts. CTs
have been observed about epidemics (e.g., AIDS, (Herek & Capitanio, 1994);
swine flu, (Wagner-Egger et al., 2011); coronavirus pandemic (Oleksy et al.,
2020), GMOs, vaccines, etc.. Some people are more prone than others to display
this conspiratorial way of reasoning (Uscinski et al. 2017; Uscinski & Olivella,
2017) , and belief in diverse CTs tends to correlate. Socio-political, psychological
and cognitive factors have been found to correlate with (and sometimes cause)
beliefs in CTs. Extreme political positions (and more at the right than at the left
extreme), lower social status, minority belonging, paranoid and anxious feelings,
and irrational beliefs (paranormal beliefs, intuitive thinking, cognitive biases,
fake news sensitivity, etc.) are positively correlated with CTs adhesion in dozens
of studies.
The perception of climate science as a conspiracy
Conspiracists beliefs predict a rejection of climate science. Lewandowski and
colleagues (Lewandowsky, Gignac, et al., 2013; Lewandowsky, Oberaurer et al.,
2013) observed in a sample of climate blog users and a representative US sample
that conspiracist beliefs (for example that the FBI killed Martin Luther King, or
that MI6 assassinated Princess Diana) were related to climate skepticism and
other scientific realities (that HIV causes AIDS, smoking causes lung cancer;
opposition to GMOs and to vaccines). This correlation is found in Europe too. In
a IFOP representative survey in France in 2018, a significant correlation between
CTs beliefs (about Apollo mission, chemtrails, etc.) and rejection of climate
science has also been observed (IFOP, 2018). In another US representative
sample, (Uscinski & Olivella, 2017) found that conspiracy thinking and political
partisanship (political right) predicted climate denialism.
Other studies showed not only a correlational but also a causal link between
CTs beliefs and climate change skepticism. (Van der Linden, 2015) randomly
assigned participants to three experimental conditions, and had them watch a
short video that presented either a climate change conspiracy video, or one that
argued for the existence of climate change, or a neutral video on an unrelated
topic. Following exposure to the climate conspiracy video, individuals updated
their beliefs in line with the conspiracy information, making respondents less
likely to believe in the existence of scientific consensus on human-induced climate
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change, and also less likely to sign a petition aimed at reducing global warming,
compared to the other groups.
This association between conspiracist ideation and anti-science feelings may
have serious negative social consequences in many domains. When holding CTs
about epidemics or vaccines, people will display more risky behavior, such as not
using condoms (Bogart & Bird, 2003; Bogart & Thorburn, 2005) or refusing to
have their children vaccinated (Jolley & Douglas, 2014a). And of course, CTs
about climate change decreases ecological intentions to reduce one's carbon
footprint(Jolley & Douglas, 2014b).
Sadly, scientists are not immune to motivated reasoning. This manifests itself
in the prior attitude effect, where the perceived strength of novel information
depends on the pre-existing belief. People who had the benefit of scientific
training are in a better position to find facts that support their beliefs and reasons
to reject whatever information is opposed to them. They can deploy a
confirmation bias, and seek out information that confirms their prior belief, but
are also adept at finding faults in research that would contradict their views. And
indeed, individuals with greater science literacy and scientific training tend to
have more polarized beliefs about controversial science topics (Drummond &
Fischhoff, 2017). In particular, Kahan et al. observed that increased science
literacy and numeracy led people to more polarized views about climate change
(Braman et al., 2005; Kahan, 2012; Kahan et al., 2012; West, Meserve, &
Stanovich, 2012).

Doubt and uncertainty as a political strategy
Absent a proper understanding of complex issues, people often accept as true
whatever is believed by people in their environment and presented to them by
opinion leaders. In the US, belief in anthropogenic climate change has become a
partisan issue, with conservatives being skeptical or dismissive about it, leading
to more extensive rejection of the scientific consensus about climate change
amongst conservatives. The partisan gap is extensive, both about the reality of
climate change (Fagan & Huang, 2019) and about the extent of the consensus
amongst scientists about it, with conservatives underestimating it more than
liberals (Cook & Lewandowsky, 2016). This gap is more marked in the US than
in other countries (Chinn et al., 2020; Druckman & McGrath, 2019; Goldberg et
al., 2020; Karakas & Mitra, 2020).
To understand the origin of this disparity, some historical background is
needed. In the eighties, the fossil fuel industry correctly identified that the use of
their products could lead to climate warming via the greenhouse effect (Banerjee
et al., 2015) . Energy companies set up several organizations, such as the Global
32

DETERMINANTS OF BELIEF – AND UNBELIEF – IN CLIMATE CHANGE

Climate Coalition, the American Petroleum Institute and the Information Council
for the Environment, to fund vast campaigns designed to influence public
opinion. These campaigns lead to the polarization observed today (Dunlap &
McCright, 2011).
The overall strategy consisted in promoting skepticism by conservative
thinktanks funded by the fossil fuel industry (Hall, 2015). Skepticism is the
operative term here. The campaign was not intended to convince people that
there is no climate change, but to make them doubt, or in the famous phrase
(Information Council for the Environment, 1991): “reposition global warming as
theory, not fact.” That campaign was exposed in various publications (Climate
Investigation Center, September 29, 2020).
Doubt and uncertainty were sufficient for their purpose, since near-certainty
must be achieved to promote far-reaching economic and technological changes.
Moreover, it is very difficult to argue against doubt. Controversy is usually taken
as involving two opposing positions, amongst which people try to arbitrate by
looking at the evidence. As we saw, people resist a change of opinion, using
disconfirmation bias and selective search for information. That resistance will
eventually break down in the face of overwhelming evidence, bringing about a
conversion. But there is a third position, much harder to challenge, namely the
agnostic one. Inasmuch as there is no pre-determined point where everyone must
concede that something has been proven, people may reserve judgment
indefinitely. The agnostic position is therefore more or less immune to the effect
studied by Festinger, allowing its proponents to claim the mantle of fair,
impartial and prudent judgment ad infinitum.

Conclusion
Climate change is a most serious challenge. Committing the needed resources
requires that a clear majority of citizens approves the appropriate policies, since
committing resources necessarily involve a trade-off with other expenses. This
chapter presented a range of psychological and social phenomena that jointly
explain the difficulty in meeting the challenge. Reasoning is often distorted by
motivations, including the motivation to not be proven wrong. This can lead to a
will to disqualify the scientific bearers of inconvenient truths. In its more extreme
form, this tendency can develop into conspiratorial thinking, especially in a
context of diminished trust in expertise and in political elites. Finally, these
tendencies may be reinforced by vested interests, whose tactics on the issue of
climate change has involved sowing uncertainty to produce political immobilism.
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4
CLIMATE CATASTROPHES AS A SUM OF KNOWN RISKS
LESSONS FROM THE COVID-19 PANDEMIC
Francisco Estrada*

T

he Covid-19 pandemic immediate message is that all countries are much
more vulnerable to white-swan type of events and at much higher risk
than previously thought. While initially a problem and its consequences
may be foreseeable, the properties and interactions of complex natural and
human systems can transform, amplify and transmit shocks in unexpected and
unpredictable ways. Unpredictable events with major consequences, known as
black swans, —or at least long, dark shadows from white swans— can arise as
the outcome of otherwise predictable, manageable events.
This holds a lesson for the problem of climate change, which is one of the
systemic socioenvironmental challenges that will pose more complex, uncertain
and highly correlated problems in this century. The literature strongly suggests
not only predictable impacts across natural and human systems, but the existence
of ontological uncertainty and the possibility of surprises. The current pandemic
should help to better gauge how confident one should be about current estimates
of the magnitude of the impacts of global socioenvironmental issues.
In this chapter I use the current pandemic as a benchmark to gauge how well
societies have responded to this predictable global ‘white swan’ event we should
have been prepared for. An ever-increasing body of research has warned for
decades about the impacts of climate change on agriculture, health, flooding,
economy, among many others and provided information about when and where
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these impacts could be larger. Are societies prepared for these expected ‘whiteswans’, particularly in the context of a high degree of interconnectedness in
Nature and in society? I borrow from the development of the Covid-19 pandemic
to illustrate this view. Influenza pandemics have been foreseen decades before,
but the characteristics of the virus and the socioeconomic links have made it into
the global crisis that it had become in 2020.

Difficulties in grasping the scale and impact of the problem
For much of the media, decision-makers and the general public, it is difficult to
grapple with the climate problem. And, as argued here, there are good reasons
for that. Climate change is a "wicked" problem that does not easily lends itself to
be simplified in such a way that becomes easy to understand, communicate,
much less to create policy for and to implement practical strategies to tackle it. It
is a systemic problem and thus there is no simple way to characterize what its
boundaries are; it is a long-memory problem for which current actions have
considerable bearing in temporal scales we suffer from strong cognitive biases; it
is riddled with epistemic uncertainty blurring our view not only of distant
horizons, but the present and even the past in terms of data, knowledge about
physics of climate and relevant aspects of the systems being affected by it, such as
their sensitivity, coping and adaptation capacities. These difficulties can foster a
wide range of contrasting beliefs and narratives that can lead to divergent
perceptions of risk that polarize society and policymakers alike about climate
policy. However, a good part of the basic ideas behind these opposing narratives
share, without realizing it, similar biases.
Significant changes in global climate occur on timescales of centuries.
However, while some physical aspects of climate change are “slow”, such as the
accumulation of greenhouse gases in the atmosphere, sea level rise and the
warming of the deep oceans, this is not true for all physical aspects of climate
change, nor for all spatial scales or the variety of impacts occurring over natural
and human systems. Some estimates suggest that, at the global scale, the impacts
of climate change during the last decades of the 20th century became comparable
in magnitude to those of natural climate variability (Estrada et al. 2017b).
Damages from climate change are a function of changes in hazard, but also of a
diversity of factors determining vulnerability, coping and adaptation capacities
(Field et al. 2012; Estrada et al. 2019). All these are highly heterogeneous across
and within regions and societies, and characterizing climate change as a “slow”
problem to be worried about only in the far future may not be accurate for a
significant part of the world’s population (Tol 2009; Adler et al. 2017; Ricke et
al. 2018; Ignjacevic et al. 2020). Moreover, this view fails to accurately reflect
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the current understanding about trends in some extreme events (Field et al. 2012;
Stott 2016), as well as the existence of evidence but lack of consensus in some
others, such as changes in economic damages from hurricanes and tropical
storms (Nordhaus 2010; Estrada et al. 2015b; Grinsted et al. 2019; Botzen et al.
2020), and the limited information we have about probabilities and thresholds
that may trigger climate catastrophes (Cheng et al. 2013).
The ratification of the Paris Agreement by the vast majority of countries
shows the existence of a consensus about the seriousness of the climate change
problem and the need to reduce the associated risks (Schellnhuber et al. 2016;
Lawrence and Schäfer 2019). Large uncertainties exist about the political
willingness, feasibility and costs for the required stringent mitigation actions
(Millar et al. 2017; Cox et al. 2018; Rogelj et al. 2018). The lack of results from
international climate policy during the past 30 years suggests that while in the
political discourse climate change occupies a high priority, the urgency has not
permeated into the realm of actions so much. The current state of global climate
policy can justifiably foster pessimistic expectations about the future. This view
has the realism of the catastrophic impacts climate change and political paralysis
can bring, but could underestimate the mechanisms of the civil society to bring
political change, rapid shifts in technological trends and economic opportunities
for a cleaner and more sustainable development (Zhenmin and Espinosa 2019),
as well as the abilities of natural and human systems to deal with change and
challenges. Technology and education can help coping with, and adapting to,
some of the foreseeable consequences of climate change (Tol et al. 2007; Anthoff
and Tol 2012; Haer et al. 2018). However, as argued below, probably the main
risk comes from the interactions of concurrent problems that in the context of
complex systems can overcome our capacities to cope and adapt and lead to
potential catastrophes.
The opinion on the ontology of the climate change problem is not just an
academic problem. The way we see the world influences how we choose to deal
with it. In such a politically polarized world we live in nowadays, this can end up
in some circles as a cartoonish conundrum: on the one hand, if the climate
problem is slow-moving and non-catastrophic, societies do not need to adapt
quickly and CO2-emissions do not have to be brought down that fast. It may
even be thought that cleaner production and emission standards can be
postponed for decades. On the other hand, if catastrophic events are just around
the corner, we should stop doing what we are doing and put the reduction of
greenhouse gases above all other priorities that we might have. These differences
are frequently debated but the other part of the equation defining climate change
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consequences is often forgotten: how well are societies prepared to deal with the
catastrophic and non-catastrophic risks and impacts?
There are fundamental differences between climate change and pandemic risks
but also striking similarities regarding its causes, consequences and the
behavioral biases societies suffer (Botzen et al. 2021). Pandemics are experienced
as discrete acute events, climate change is commonly conceived as a long-term,
chronic problem that gets worse over time and that is accompanied by acute,
discrete events, such as extreme realizations of weather and climate (Field et al.
2012; Hoegh-Guldberg et al. 2018). These problems are not independent as they
share common drivers: anthropogenic perturbation of natural systems seem to be
imposing an accelerating trend to the emergence and reemergence of infectious
diseases and increase their transmission (Brooks and Boeger 2019; Morens and
Fauci 2020; Watts et al. 2020). Despite their differences, we can learn valuable
lessons from Covid-19 about our response to global challenges such as climate
change.

The apparent predictability and manageability of climate change
The consequences of climate change on natural and human systems have been
studied for more than 40 years, and although the existence of ontological
uncertainty (unknown unknows) and the possibility of surprises are recognized,
governments and societies treat this as problem that can be handled within the
boundaries of standard approaches and methods, timeframes and relatively small
additional efforts. A considerable portion of the peer-reviewed estimates suggest
this phenomenon may have a modest impact on the world’s economy and thus
stringent mitigation actions are not justified (Mendelsohn 2009; Tol 2009).
While accounting for the possibility of climate catastrophes, nonlinearities and
tipping points has shown these estimates to rise, they seem not to tilt the balance
enough for triggering significantly larger mitigation efforts (Weitzman 2009;
Nordhaus 2011; Anthoff et al. 2016; Colt and Knapp 2016; Mendelsohn et al.
2016). Ethical and distributional concerns between and within regions, long-run
consequences and modelling limitations have also been brought forward as
reasons to support higher levels of concern and action (Stern 2013; Estrada et al.
2015a; Tol 2018). However, leading economic models suggest allowing an
increase of 3.5ºC in global temperatures at the end of this century could be the
optimal climate policy (Nordhaus 2018). It is worth noting that such estimate
accounts for the possibility of occurrence of climate catastrophes. However, an
increasing body of evidence suggests that the results of existing economic models
may reveal more about the limitations of current research methods and
oversimplified systems’ representations, than of the severity of climate change
42

CLIMATE CATASTROPHES AS A SUM OF KNOWN RISKS

consequences (Stern 2013; Van Den Bergh and Botzen 2014; Estrada et al.
2015a, 2017a; van den Bergh and Botzen 2015; Botzen et al. 2020).

The Corona crisis as a harbinger of climate risks
Because of the high connectivity of the modern world, the current Covid-19
pandemic was not only foreseeable but expected (Scarpino and Petri 2019;
Contini et al. 2020). Scientists have warned for influenza pandemics before, and
earlier virus outbreaks such as SARS and Swine flu have shown that local
outbreaks of a novel virus can quickly spread globally. The interconnection of
the modern world is made possible by airplanes and global shipping. The means
of global transportation facilitate trade, the exchange of ideas and tourism, but
also the spreading of diseases.
Because we were warned, the Covid-19 pandemic cannot be considered as a
‘Black Swan’ type of event. These events are defined by three main conditions: 1)
being outside the realm of regular expectation and probability theory, 2) they
produce impacts of historic proportions and; 3) in retrospect they seem
predictable and explainable and thus their unpredictable nature is incorrectly
dismissed (Taleb 2007; Aven 2013). Although, given the observed outcomes in
terms of health and socioeconomic impacts, this event is of historic proportions,
current scientific knowledge and historic data indicates that this pandemic
violates the first and third conditions. A vast amount of scientific literature
warned about the occurrence of pandemic events (Poland et al. 2007; Cheng et
al. 2007; Hill et al. 2017; Fan et al. 2018), to the extent such events have even
been absorbed by pop-culture for decades. However, its global impact has been
much larger than expected, changing how people live, including their social
interactions and the economy. These effects are projected to be highly persistent
and, in some cases, even permanent, leading to the perception that the world has
to transit to a “new normality” in which some aspects in the post-pandemic life
could be fundamentally different in commerce, tourism, mobility and a wide
range of social interactions (De Vos 2020).
At the time of writing this text, globally more than 65 million people have
been confirmed as infected, more than 1.5 million people have died from Covid19, health systems in most countries have faced severe challenges to manage the
emergency, there have been considerable shortages of medical supplies and
equipment, and a significant share of the world’s population is under lockdown
or quarantine, pushing the economy to an unparalleled standstill. The resulting
socioeconomic impacts are expected to be unprecedented in recent history and
their long-run effects are unknown.
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Covid-19 illustrates that socioenvironmental problems do not present
themselves in isolation. Its effects have been painfully amplified by underlying
systemic socioeconomic and environmental issues, such as the fragile state of
health systems, the inadequacy of governmental measures for prevention and
control, poverty and inequality, environmental degradation, air quality among
many more. This initially foreseeable problem for which we should have been
prepared for, was transformed into a much less predictable, manageable and
containable situation that involves unknow consequences and derivations in the
political, social and economic realms at the local, regional and global scales.
Learning from this experience is of outmost importance for facing the global
socioenvironmental problems that we know will endure this century. One of
these challenges is global warming.

Catastrophes as cascades of foreseeable problems
Climate change represents a much more complicated problem since it is expected
to affect a wide range of aspects of human and natural systems simultaneously,
and thus creating highly correlated risks that will be very hard to manage or
hedge against. The compound risk of climate change and of other environmental
and social problems that occur simultaneously (e.g., health, air pollution, urban
heat island, institutional fragility, social inequality and poverty) is hardly
quantifiable and predictable. Moreover, current approaches in natural and social
sciences are only starting to be prepared for the study of this type of wide
ranging, simultaneous and systemic problems.
Governments and society are much less prepared for facing such problems, in
part due to knowledge gaps and lack of a more comprehensive representation of
risk. Dealing with several white and a few black swans at the same time may
topple otherwise sufficient and adequate governmental and social capacities.
Adequate impact and risk assessment are necessary for informing decisionmaking about critical issues and for developing effective risk management and
risk reduction strategies (Grossi and Kunreuther 2005; Pollard et al. 2008; Dillon
et al. 2009). This is particularly challenging when it involves the analysis and
modelling of complex systems and their interactions, which are characterized by
fragmented information, incomplete knowledge and sometimes by what has been
described as “unknown unknowns” (Oreskes et al. 1994; Spiegelhalter and
Riesch 2011; Walker et al. 2013). Such is the case of some of the most pressing
socioenvironmental problems humanity is currently facing and will continue to
do so for at least this century.
Catastrophic events are likely to be more frequent in a world in which
socioenvironmental systems are pushed to their limits. Economic development
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and high levels of socioeconomic connectivity can quickly transform local shocks
into global issues (Rockström et al. 2009; Hansen et al. 2011; Barnosky et al.
2011; Lenton et al. 2019). This has been illustrated by several financial and
economic crises over the past decades, by terrorism which acts exclusively at
local scales but that translates to global policies, also by environmental issues
such as the impact of plastics on the global ocean, and of course, pollution and
climate change.
One of the attributes defining Black Swans is that it is unpredictable because
nothing in the past can convincingly point to its possibility (Taleb 2007), or more
broadly ‘‘nothing in our knowledge can convincingly point to its possibility’’
(Aven 2013). Thus, the existence of a black swan depends on who is
experiencing it and in their scientific and technical capacities which affect the
ability to generate coordinated and coherent governmental and societal response.
This also holds for the length and darkness of a shadow a single white swan or a
flock of them could cast.
Given the high levels of socioeconomic connectivity such events will not be
contained by political boundaries. As such, global risk reduction strategies
should include closing the gaps in development, education and technology within
and between countries. In the case of climate change and other global
socioenvironmental problems, empirical or observational examples that may
serve as analogues which could help guiding decision-making will be much more
scarce or impossible. Moreover, the horizon needed to consider for
policymaking is much longer than for a pandemic such as Covid-19 and the
delay between the time actions are implemented and their results are seen may be
quite long.
Information for supporting decision-making may also strongly depend on
models with incomplete knowledge, substantial assumptions and high-levels of
uncertainty. These characteristics can generate divergent perceptions about the
problem and the correct way of dealing with it among different actors, as well as
ambiguity about what is known or knowable. Such characteristics can introduce
more complexity for decision-making, higher political costs and difficulties for
generating coordinated and coherent responses and thus amplify risks and
hamper effective action and optimal strategies. This has been repeatedly
illustrated by the lack of success in international climate negotiations.

Conclusion
Addressing problems such as climate change and pandemics require global
cooperation and coordination. Covid-19 provides us with an example of a
predictable, but rare event for which we should be better prepared next time. In
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this chapter, I have argued that the lessons of the pandemic can be extended to
the problem of climate change: catastrophic outcomes might result from
predictable events and processes. It is the complex interaction between
predictable events, the “White Swans”, that can lead to otherwise unpredictable
compound events, the “Black Swan”. This pandemic should help us better assess
how confident we should be about current estimates about the consequences of
global socioenvironmental issues.
Luckily for mankind, globalization has not just made the spread of viruses
easier, but also the means of communication. Information spreads just as well, so
that news about virus outbreaks, preventive measures and therapies can be
coordinated on the same global scale. After the onset of the Covid-19 pandemic,
medical researchers worldwide as well as pharmaceutical companies join forces
to come up with a vaccine. Whereas the traditional development of vaccines
takes at least 10 to 15 years, the current prospects for a Corona vaccine are such
that it might be available within 9 months from the emergence of the virus. That
is a more than 10-fold increase in speed, spurred on by the seriousness of a
worldwide catastrophe. This is a hopeful lesson for climate policy.
The world is currently much better equipped with technology, knowledge and
science than in any previous time in history. This has made and will continue to
make societies less vulnerable and more able to respond and adapt to
environmental problems. However, we should also learn that problems that may
be predictable and manageable in isolation, their interaction with other issues
and natural and human systems may end up producing unpredictable, very costly
and perhaps hardly manageable global issues.
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THE GREEN CHALLENGE FOR CENTRAL BANKS AND HOUSEHOLDS
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T

he focus on greening the economy is usually on governments, in their role
as policymakers, and on firms and financial institutions, as powerful
parties in the private sector. However, there is also an important role for
central banks and households in meeting our society’s green challenge. The
ultimate goal of central banks is to safeguard the long-term prosperity of the
economy, which is linked to a viable and green future. Similarly, households
want to safeguard the living conditions of current and future generations.
Accepting these goals allows the debate to move from the ‘why’ to the ‘how’ of
making our economy more sustainable in the long-term.
For the transition to a low-carbon economy to occur, there are currently some
strong biases at central banks and households. As carbon-intensive companies
are also capital intensive, the ECB is overweight in corporate bonds issued by
these companies and bank loans to these companies. On the household-side, the
high-income and middle class households in the Western-European countries
have carbon-intensive consumption patterns that are responsible for a
disproportional large fraction of carbon emissions. This article shows how these
biases can be addressed, while greening the economy. It also shows how climate
policies can be designed in a neutral way for the middle class, both in terms of
work and income.
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Who should act?
The Sustainable Development Goals (SDGs) form the world’s business plan for a
greener, more inclusive and sustainable future (UN, 2015). The SDG agenda is
set by the United Nations, which suggests that the SDGs are the main
responsibility of governments. However, there is growing recognition that all
parties have a moral responsibility to contribute to achieving a sustainable
future. We have a joint responsibility for the stewardship of our planet
(Schoenmaker, 2020).
The stewardship for the environment is not without frictions or tensions. Until
now, the focus has been on the large parties: on the governments at the policy
side and companies and financial institutions on the private side. However, other
parties should also act. Regarding policy, the European Central Bank (ECB)
plays an important role in the economy. At the meta level, the ECB, like any
central bank, aims for sustainable development of the economy. This means
healthy development of the economy in the long run. Current levels of carbon
emissions and biodiversity loss lead to unsustainable development of the
economy (Loorbach, Schoenmaker and Schramade, 2020).
The ECB can contribute in its monetary stability role as well as in its financial
stability role to avert the economy from this unsustainable path. By taking a proactive role now (instead of relying on self-correcting markets), the ECB can avoid
an ‘I was wrong’ admission of a future ECB president in, say, 2030. It appears
that the ECB has currently a carbon bias in its monetary policy operations, which
works against governments’ ambitions to green the economy. The ECB should
tilt, or more strongly target, its operations towards low-carbon corporate bonds
and bank loans.
A tilt towards low-carbon bonds benefits financial stability. Bolton, Després,
Da Silva, Samama and Svartzman (2020) identify climate change as the main risk
for the stability of the financial system. This tail risk, which the authors call
appropriately the ‘Green Swan’, is beyond the scope of this short article.
Nevertheless, the ECB has an important role in the transition of the global
financial system towards a financial system that works for people and planet
(Loorbach, Schoenmaker and Schramade, 2020).
In the private sector, the attention is also moving from the producers
(companies) to the consumers (households). In the end, production and
consumption equalise in the economy. So, both producers and consumers are
responsible for the carbon footprint. But the carbon footprint is not distributed
equally: high-income countries have a far larger footprint than middle- and lowincome countries. A well-functioning price mechanism for carbon emissions, as
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proposed in Europe, can reduce carbon emissions. Also, to avoid relocation of
carbon-intensive production activities, the European Commission is planning for
a carbon border adjustment mechanism. The receipts of this carbon border tax
could be channeled towards a climate fund to help low-income countries in their
transition towards a low-carbon economy.
Within countries, the high-income group consumes up to half of the carbon
budget. To ensure a just transition towards a low-carbon economy, a part of the
receipts of the higher carbon taxes can be used to compensate the lower- and
middle-income groups. Another part can be used for retraining. In this way,
workers can transfer smoothly from ‘brown’ to ‘green’ sectors of the economy.

Greening monetary policy
The core task of the European Central Bank, as any central bank, is to support
the economy. Its primary responsibility is defined as achieving price stability to
keep the economy on a stable path. Without prejudice to price stability, the ECB
should also support the general economic policies of the European Union (Article
127 of the Treaty on the Functioning of the European Union).
A focal point in the EU’s general economic policies is the European Green
Deal, which is endorsed by the European Council and the European Parliament
(European Commission, 2019). Interestingly, the European Union has combined
its COVID-recovery policies and green policies into a green recovery programme
(European Council, 2020). As governments can only spend their money once
(assuming there are limits to their borrowing), it makes sense to aim for a green
recovery instead of general economic stimulus today and green stimulus in a few
years time. Why finance a business-as-usual approach first and only later phase
out the climate negative part of this business and stimulate the green part? You
may as well start by stimulating the green part from the outset.
The same logic applies to the ECB. With its non-standard monetary policy
operations, such as the Assets Purchases Programme under Quantitative Easing
and the Targeted Long-Term Refinancing Operations (TLTROs), the ECB aims
to stimulate the economy in order to get inflation close to its 2% target. The ECB
has a long-standing policy of market neutrality. But there is evidence that the
market has a bias towards carbon-intensive companies (Matikainen et al, 2017).
As carbon-intensive companies, like oil and gas companies and car
manufacturers, are typically capital intensive (Doda, 2016), market indexes for
corporate bonds are overweighted in high-carbon companies. By taking assets
proportional to the market index, the ECB is thus not climate neutral in the
implementation of its monetary policy. Even worse, by doing so it is working
against the European Green Deal. In a similar way, TLTROs refinance banks,
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which are still geared towards lending to SMEs and corporations that to a large
extent operate in the carbon-intensive ‘brown’ economy.
The challenge is to let the ECB support the green recovery in a general way,
without being dragged into specific green policies. The latter is the realm of
elected politicians. In Schoenmaker (2021) I derive two main conditions for
greening monetary policy. These conditions are a general approach (to avoid
politically sensitive decisions on specific sectors and companies) and a broad
asset and collateral base (to avoid distortions of monetary transmission). To
satisfy both conditions, I propose a tilting approach for a central bank’s direct
asset holdings (related to official reserves or asset purchases under quantitative
easing) and collateral holdings (related to monetary policy operations).1 The
basic idea of the tilting approach is to shift the composition of the ECB’s asset
and collateral portfolio towards low-carbon assets. The ECB can do that by
increasing the proportion of low-carbon assets and at the same time reducing the
proportion of high-carbon assets (see Schoenmaker, 2021, for details).
Another proposal is not just tilting, but targeting the ECB’s TLTROs towards
green lending. Green TLTROs are refinancing operations that provide banks
with cheap funding if they lend in accordance with the EU’s taxonomy of green
activities (Van ‘t Klooster and Van Tilburg, 2020). This approach is very
powerful in steering funding towards the green sector of the economy.
The main barrier to green monetary policy is orthodox thinking – the ECB
should only stimulate the economic recovery. The European Commission and
Council have repeatedly stated their aim to combat climate change by reducing
carbon emissions; the latest is the European green deal. This climate framework
can be considered as the EU’s general economic policies to protect the
environment. European Parliament members have repeatedly asked questions to
the (former) ECB president about the ECB’s (lack of) carbon policies (see, for
example, Draghi, 2018). It could be argued that the ECB’s carbon policy in its
monetary policy operations framework should be discussed (and perhaps also
approved) by the European Parliament.

Greening consumption
A widely used definition of sustainable development is in the Brundtland report
(1987). The report defines sustainable development as “development that meets
the needs of the present without compromising the ability of future generations
to meet their own needs”. The Brundtland report reinforces the idea that
sustainability is of concern to future generations. Households want to safeguard
1

Central banks grant loans to banks against collateral in their monetary policy operations.
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the living conditions of current and future generations by ‘greening’ their
consumption.
In reducing the carbon-footpring of consumption, a separate challenge is to
make this transition possible without increasing inequality. The idea of a ‘just
transition’ stresses the need to ensure that efforts to steer society towards a lower
carbon future are underpinned by attention to issues of equity and justice: to
those currently without access to reliable energy supplies and living in energy
poverty and to those whose livelihoods are affected by and depend on a fossil
fuel economy (Newell and Mulvaney, 2013). Three elements of a just transition
warrant attention:
1. Workers in high-carbon sectors;
2. Affordability for low- and middle-income groups;
3. Transition in low-income countries.
1. Workers in high-carbon sectors
Transition is about transformational change of the system rather than
incremental change (Loorbach, 2010). The low-carbon transition of systems
starts with new technologies and business models. It implies phasing out existing
technologies and business models that cannot adapt. If markets are efficient, the
Schumpeterian creative destruction can work on its own, as the highest return in
the new sectors will enable the reallocation of workers. In reality, governments
must help the workers to retrain. The European Commission (2020) has
mobilised € 145 billion for such a ‘Just Transition Mechanism’.
In the destabilisation and disruption stages, governments often have the
kneejerk reaction to help the business that is in trouble and/or to protect the jobs
involved. But it is better to focus on helping the people and changing the system,
as in the Danish model, where the labour market has a high level of flexibility
when hiring, social welfare system and active employment policies. Together,
these three components constitute what is known as the ‘Flexicurity Model’,
combining the market economy with the traditional Scandinavian welfare state
(see, for example, Jespersen, Munch and Skipper, 2008).
Whereas national governments are the most powerful players with full access
to taxation and regulation, subnational governments also have a role to play as
transition often occura at the regional level. Moreover, as the latter are closer to
the citizens, they can play a key role in the acceptance of a transition. Effective
interplay between the national and regional levels is crucial. A historical example
is the transition from coal to gas in the Netherlands, which was funded by the
revenues from gas exploration (Correljé and Verbong, 2004). When the coal
mines in the south of the Netherlands were closed in the 1960s, the national
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government provided state aid to DSM (Dutch State Mines) to reform itself and
offer alternative employment. The closure of the coal mines was prepared and
executed jointly by the national government and the provincial government of
Limburg. DSM is now one of the leading Dutch sustainable companies.
2. Affordability for low- and middle-classes
An important mechanism to reduce carbon emissions is carbon pricing (Stern,
2008). Early adopters of carbon taxes are the Scandinavian countries in the
1990s, which have currently carbon taxes ranging from $50 to 130 per tCO2
(ton of carbon dioxide). The Scandinavian experience shows that carbon pricing
can be effective in changing behaviour and reducing carbon emissions. Åkerfeldt
and Hammar (2015), for example, report that the gradual increase from €27 per
tCO2 in 1991 to €123 per tCO2 in 2013 led to a shift in the energy mix from
fossil fuels towards biofuels as well as heating of apartments by district heating
(fuelled by household waste and various wood residues) in Sweden. The result
was a reduction in carbon emissions of 23 per cent, without a negative impact on
economic growth.
However, carbon taxes also increase the energy bill of households, which is
not evenly distributed. Oxfam (2020) calculates that the high-income group is
responsible for a substantial part of carbon emissions. Table 1 illustrates that
nearly half of the total carbon emissions is due to the richest 10% in 2015. This
high figure is stable from 1990 to 2015.
Table 1: Share of total carbon emissions (2015 figures)
Global income groups
Share of total carbon
emissions
Top 10%
49%
Middle 40%
44%
Bottom 50%
7%
Total
100%
Source: Oxfam (2020)
So, the high-income group contributes significantly to emissions. Part of the
collected carbon taxes can be used to compensate the lower- and middle-income
groups. Households can then afford low-carbon solutions for their consumption
goods, housing and mobility and make their own choices as well. The change in
income tax can be fine-tuned to arrange a more or less income-neutral transition
for the lower-and middle-income groups. The high-income groups, which is
responsible for nearly half of the emissions, would then bear the brunt of the
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carbon taxes. Importantly, the compensation should not be used for subsidies to
buy fossil-fuel products.
Using energy-linked subsidies or taxes for households is not new. The IMF
reports that pre-tax energy subsidies for fossil fuels amount to $333 billion,
which is 0.4 per cent of world GDP in 2015 (Coady, Parry, Sears and Shang,
2017). They are usually aimed at keeping fuel affordable for low-income
households, but as subsidies on carbon-based fuels they are counterproductive
and a highly inefficient way to provide support to low-income households.
Another bias is the near exemption of the large industry in some countries to
protect their international competitive position. In the Netherlands, for example,
households (and SMEs) are paying energy taxes which are more or less in line
with the environmental damage in the form of carbon emissions and air
pollution. However, the big industrial users of energy pay only about 10% per
cent of the appropriate energy tax (Bollen et al, 2019). This should be increased
towards the full rate. A European carbon border tax can prevent relocation of
activities (see below).
3. Transition in low-income countries.
The carbon footprint is not distributed equally between countries: high-income
countries have a far larger footprint than middle- and low-income countries. An
increasing carbon price, as proposed in Europe, can reduce carbon emissions in
Europe. To avoid relocation of production activities, the European Commission
(2019) is planning for a carbon border adjustment mechanism. This carbon
border tax would then be based on the carbon-intensity of the imported product
or service.
As the developed countries have already used a large part of the global carbon
budget since the Industrial Revolution, it is fair that these countries help the
developing countries to transfer rapidly to a low-carbon economy (and thus
avoid a high-carbon economic development). This is in the joint interest of
developed and developing countries, as global warming due to carbon emissions
is a global threat.
The Paris Agreement does not only contain provisions for reducing carbon
emissions, but also provisions for financial resources to assist developing
countries in implementing these reductions. Notwithstanding these pledges, the
developed countries have, to date, not kept their promise to fill the Climate
Change Fund. An alternative might be that the European Union uses its receipts
from the carbon border adjustment to fund the Climate Change Fund. This will
speed up the low-carbon transition in low-and middle-income countries in two
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ways: a substantial carbon border tax for carbon-intensive products (exported to
the European Union) and a subsidy for adopting low-carbon technologies.
The transition for low-income countries would also be helped by other
instruments than carbon pricing. Acemoglu, Aghion, Bursztyn and Hemous
(2012) show that optimal policies to redirect technical change to cleaner
technology are a mix of carbon taxes (to make dirty technology more expensive)
and subsidies for clean technology (to redirect technological research and
development). Developing breakthrough technologies should be one of the main
priorities for the EU, if it wants to be instrumental in reducing worldwide CO2emissions.

Conclusion
While the low-carbon transition tends to focus on governments and private
parties as key players, this article shows that central banks and households also
have a role to play. The starting point is that carbon emissions are not equally
distributed. The ECB appears to have a carbon bias in its asset and collateral
portfolio. Next to that, the high-income group is a major contributor to the
consumption-based carbon footprint.
The solutions described in this chapter reduce carbon emissions and mitigate
potential inequalities. Climate policies can be designed in a neutral way for the
low- and middle-income groups, both in terms of work and income. In such a
‘just transition’ scenario, the social and environmental goals of sustainable
development can be jointly achieved. An appropriate narrative of such a just
transition is crucial in the political discourse.
This narrative can be on the following lines: We need to reduce carbon
emissions to address global warming which has major consequences for us and
our children. Carbon pricing is a tool to transition from a high to a low-carbon
economy. As governments do not need extra money, the receipts from carbon
pricing can be used to guide the transition of workers from high to low carbon
sectors and to compensate low- and middle-income groups for higher
consumption prices.
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6
CORPORATE TAXATION IN A CIRCULAR ECONOMY
Jan Gooijer*

W

ith the European Green Deal the European Committee has set the
agenda towards a sustainable economy. The fight against climate
change, environmental pollution, the loss of biodiversity and the
exhaustive use of resources requires a radical change in the current economic
model. According to the Committee, that current model should be replaced by a
model based on the concept of circularity. The profit-oriented free-market
economy will have to change into a circular economy “that is restorative and
regenerative by design, and which aims to keep products, components and
materials at their highest utility and value at all times, distinguishing between
technical and biological cycles.”1 It is clear that a successful transformation to a
circular economy requires fundamental changes in the functioning of markets
and the way in which market participants interact. As Backes rightly pointed out,
the Committee’s agenda requires ‘a systemic change’.2 The relationship between
market, state and society should be reconsidered and the boundaries of market
forces will have to be redefined.
In order to achieve such new equilibrium between state and market, it is
necessary to reconsider the fundamentals of various areas of law.3 When it comes
Jan Gooijer is Assistant Professor of Tax Law at the Vrije Universiteit Amsterdam and deputyjudge at the Rechtbank Noord-Holland. Email: j.gooijer@vu.nl
1
Ellen Mac Arthur Foundation, ‘Towards a Circular Economy. Business Rationale for an
Accelerated Transition’, https://www.ellenmacarthurfoundation.org/assets/downloads/TCE_EllenMacArthur-Foundation_9-Dec-2015.pdf, p. 2, assessed 1 October 2020.
2
Chris Backes, Law for a circular economy, Inaugrual Lecture, Den Haag: Eleven International
Publishing 2017, p. 14.
3
Backes, ibid., p. 14. Anna Gerbrandy, for example, stated that the basic principles and
objectives of competition law are incompatible with the requirements of a circular economy.
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to tax law, the emphasis has so far been on the introduction of energy and
environmental taxes. In the area of direct taxation a fundamental discussion
about the principles of the tax system and the structure of that system in the light
of environmental issues is yet to be initiated.4 Corporation tax ‘touches on the
distribution of functions and weights between the State and the economy’5 and
the systemic change into a circular economy requires us to evaluate whether the
corporate tax system contributes to the desired balance .
Below, I will first sketch a few examples from which it is clear that a circular
economy leads to challenges for the system of corporate taxation. Then, I analyse
the legal rationale for the levy of corporate tax in a circular economy. A strong
legal rationale, a convincing raison d'être for corporate taxation in a circular
economy, contributes to the legitimacy of such a corporate tax.6 Finally, I explore
some new measures in corporate taxation that are consistent with a circular
economy.

Dilemmas of corporate taxation in a circular economy
Two examples from the world of corporate taxation will make clear what the
potential challenges are for the functioning of firms and their tax bill in a circular
economy. The first example is that of real estate. If real estate development
becomes more sustainable, the economic lifetime of buildings and the residual
value will increase significantly. Buildings have to become more durable if we
want to limit the resource use in the built environment that has now a standard
lifetime of, say, 50 years. And after demolition, the re-use of existing materials
increases the residual value of the real estate. In this situation of sustainable real
estate development, cradle-to-cradle, depreciation is greatly affected: the normal
tax deductible depreciation will be smaller or nil. At the same time, the cost for
an office building or industrial site might not have changed much, or might even
increase.
The second example is that of the ownership structures of assets and the
financing structure of business operations. Under a conventional business model,
an acquired product may be presented as an asset on the balance sheet, providing

Anna Gerbrandy, Circulaire economie en de grondslagen van het mededingsrecht, in: Chris
Backes, John Tieman & Natasja Teesing (eds.), Met recht naar een circulaire economie, Den
Haag: Boom Juridisch 2017, p. 198.
4
Edoardo Traversa, ‘The Tax Implications of Global Warming: Preparing for a Change of
Climate’, Intertax 2020, p. 468.
5
Klaus Vogel, ‘The Justification for Taxation: A Forgotten Question’, The American Journal of
Jurisprudence (1988), vol. 33, no. 19, p. 56.
6
R.M. Bird, ‘Why tax corporations’, Bulletin for international taxation (2002), vol. 56, no. 5, p.
201.
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collateral for lenders. Under a circular business model, the buyer may not own
the product in the conventional sense, resulting in less collateral for the lenders
and, thus, higher interest costs. Furthermore, such a reduced asset base results in
a reduced tax deductible depreciation. Depreciation on the products owned by
the service provider will be included in the service payments, reducing EBITDA7
of the buyer. Higher interest costs and reduced EBITDA will both have a
negative impact on the tax deductible amount under EBITDA-interest deduction
rules.
In both examples, tax deductible items are reduced, which leads to a higher
effective tax rate. Regardless of one's views on the appropriate level of corporate
taxation, this does raise issues for the legislator, as it leads to changes in the tax
base, differences between countries and new areas for tax arbitrage. Thus, we
need to raise the question of how corporate taxation in a circular economy
should be structured.

A legitimate green corporate tax
The principles that underlie the tax system and which, in an optimal situation,
would lead to a system that, taking into account the current social and economic
circumstances, is perceived as fair and legitimate, must be reassessed regularly.8
What principles should a green corporate tax be based on?
The underlying rationale for the corporate taxes that are currently in place is
difficult to establish.9 In fact, there are several legal grounds, the hierarchy of
which changes according to the perspective presented. If the relationship between
corporate tax and income tax at the level of the shareholder is taken into
account, the justification for levying corporate tax is what is called the support
function in connection with the income tax, which is based on the 'ability to
pay'-principle. Without a corporate tax, levying income tax on business profits
and income from capital becomes largely illusory. From that perspective,
corporate tax is ‘backstopping the personal tax’.10
However, if the independence of the company is emphasized, and there is
much to be said for this given the independent operation of large multinationals,

EBITDA is a commonly used measure of profitability: Earnings Before Interest, Taxes,
Depreciation and Amortization.
8
Reuven S. Avi-Yonah, Corporations, Society, and the State: A Defense of the Corporate Tax,
Virginia Law Review (2004), vol. 90, p. 1195.
9
J.P. Boer & F.J. Elsweier, Hinken op twee gedachten: over de rechtsgrond(en) van de Wet VPB
1969, in: A.J.A. Stevens & J.L. van der Streek (eds.), De toekomst van de
vennootschapsbelasting. Lessen uit 50 jaar Wet VPB 1969, Deventer: Wolters Kluwer 2019, p.
31.
10
Bird, note 7 above, p. 199.
7
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then the corporate tax cannot be justified by relying on the maintenance of a
properly functioning income tax.11 The question then is what can be regarded as
the guiding principles of corporate tax. Four arguments for the existence of a
corporate tax can be derived from legal scholarship, to which I add a fifth one
that underpins environmental taxes.
The arguments are (i) the principle of privileged acquisition, (ii) the benefits
principle, (iii) the prosperity principle, and (iv) the principle of balance of power.
I add to these four principles a fifth one, (v) the damage principle. This is the
principle that underpins environmental taxes, but in my view may also play a
valuable role as a legal rationale for a ‘renewed’ corporate tax. I will briefly
elaborate on these five principles below.
The principle of privileged acquisition
According to the principle of privileged acquisition, the amount of tax due on
income or capital, should be in proportion to the effort that is made to acquire
that income or capital. A tax on income received without any significant activity
being carried out is neutral in the sense that the tax will not cause the taxpayer to
change his or her behavior, activities or investments.
Corporate tax is a tax on what is called pure economic profits (‘rent’ or
‘excess profits’). Pure economic profits are the earnings in excess of the earnings
needed to cover all the firm’s costs (the costs on labor and on capital, including
the opportunity costs on equity).12 Such profits would not have been achieved in
a fully transparent and well-functioning free market but arise ‘whenever a firm
has a degree of monopoly power in a market, is exploiting naturel resources, is
operating in a regulated industry, or has some unique location or other business
advantage’.13 Therefore, taxing such profits is justified under the principle of
privileged acquisition.
The benefits principle
A company benefits from public expenditure. It makes advantage of the legal
system from which it derives its legal personality and which makes it possible for
the company to participate on the marketplace. Furthermore, companies benefit
from a countries educational and healthcare system, infrastructure etc. Based on
that fact, it is justified to levy corporate tax.14
Also Bird, note 7 above, p. 194-195; Kim Brooks, ‘Learning to Live with an Imperfect Tax: A
Defense of the Corporate Tax’, U.B.C. Law Review (2003), vol. 36, p. 636.
12
Brooks, note 12 above, p. 636. In Dutch: W.J. de Langen, De grondbeginselen van het
Nederlandse belastingrecht, deel I, blz. 155; Brüll, p. 274.
13
Brooks, note 12 above, p. 636. See also Bird, note 7 above, p. 194; in Dutch: J. Verburg,
Vennootschapsbelasting, Deventer: Kluwer 2000, p. 12.
14
See Jan Gooijer, Tax Treaty Residence of Entities, Alphen a/d Rijn: Kluwer Law International
2019, pp. 217-218, for a brief discussion of the relevance of the benefits principle.
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The prosperity principle
The third principle that is considered important in the design of corporate
taxation is what it referred to as the prosperity principle.15 The argument is that
corporate taxation should be limited because it has a negative effect on the level
of investments and future growth of companies, which has a negative effect on
the economic development, employment opportunities and, in general, on
prosperity.
Obviously, this principle limits the scope of the principle of privileged
acquisition: despite the fact that there is windfall profit (rent) and in theory a
levy of 100% of these windfall profits is justified, the levy must be limited for the
benefit of further economic development and investments in, for example,
research and development. Therefore the prosperity principle mitigates the
principle of privileged acquisition and ensures that ‘sufficient’ profit remains for
(re)investment and economic growth.
The principle of balance of power
A fourth rationale, particularly relied on to justify corporate taxation in the
United States,16 is based on the economic power of corporate management. I
want to refer to the principle as the balance of power principle. Avi-Yonah
argued that this rationale is of importance to today’s corporation taxes.17 In the
context of the question of the role of corporate tax in the transformation to a
circular economy for which a changed relationship between state and market
seems necessary, it is interesting to discuss Avi-Yonah's arguments in more detail.
The line of reasoning is as follows.
Because of their position and the financial resources companies often have at
their disposal, corporate managers have power in the sense that they have the
ability to influence the behavior of others.18 Avi-Yonah pointed to sociological
literature from which it follows that this influence extends into three areas.19
First, political power, because corporate management can influence political
decision-making. There is also economic power, which manifests itself mainly in
relation to the employees and the communities in which companies are
established (for example, the establishment of a factory and the location of the
head office). Thirdly, especially if there is a monopoly or oligopoly, the corporate

D. Brüll, Objectieve en subjectieve aspecten van het fiscale winstbegrip, Amsterdam: N.V.
Uitgeverij FED 1964, p. 280.
16
Avi-Yonah, note 9 above, p. 1215.
17
Avi-Yonah, note 9 above, p. 1249.
18
Avi-Yonah, note 9 above, p. 1235.
19
Avi-Yonah, note 9 above, p. 1238.
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manager has power over customers. The dominance the American tech giants
have, is a perfect example of this.
What is the problem of the (possible) dominant power of corporate managers?
According to Avi-Yonah, there are ‘two principal arguments why a liberal
democratic state should curb excessive accumulations of private power’.20 The
first argument concerns democracy, the second the principle of equality. For a
democracy to function optimally, it is necessary that there is no great
accumulation of power among persons or organizations that do not have to
render public account for the use of that power, Avi-Yonah argues. And private
concentrations of power can affect equality within a society, equality in the sense
that ‘every social "sphere" should have its own appropriate distributive
principles and that possession of goods relevant to one sphere should not
automatically translate into dominance in other spheres as well.’21 Concentration
of power in one sphere should not lead to disruption of relationships in other
"spheres" of society, such as politics.
Corporate tax could play a role in countering excessive concentrations of
power, resulting in the two aforementioned problems. After all, the levying of
corporate tax reduces the financial possibilities of corporate managers, which has
a direct effect on the position they occupy. Avi-Yonah: ‘Whatever the economic
incidence of the corporate tax, from this perspective its most immediate burden
falls on corporate management, and not surprisingly, they are the strongest
supporters of corporate tax repeal.’22
The damage principle
The economic rationale for environmental taxes such as CO2-taxes and waste
taxes is that of repairing market failure,23 based on the theories of the economist
Pigou.24 For example, costs associated with CO2-emissions in a properly
functioning market would be included in the cost price. Involvement of the state
is necessary for the proper functioning of the market.
The legal foundation of environmental taxes - and of environmental law in
general - is found in the 'polluter pays' principle. That principle, which is also
laid down in Article 191, paragraph 2 of the Treaty on the Functioning of the
Avi-Yonah, note 9 above, p. 1238.
Avi-Yonah, note 9 above, p. 1240.
22
Avi-Yonah, note 9 above, pp. 1211-1212, notes omitted.
23
For example I.W.H. Parry et al., ‘Environmental Tax Reform: Principles from Theory and
Practice to Date’, IMF Working Paper (2012), p. 7 et sec.; OESO, ‘Environmentally related taxes:
Issues and strategies’ (2001), p. 21-23; J.L. Stancil, Taxes and sustainability, in: J.A.F. Stoner &
C. Wankel (ed.), Global Sustainability as a Business Imperative. The Palgrave series on Global
Sustainability., New York: Palgrave 2010, p. 148 et sec.
24
A.C. Pigou, The Economics of Welfare, London: Macmillan 1920.
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European Union, expresses the notion that it is reasonable for polluters to bear
the costs of pollution control and elimination, because they caused that
pollution.25
In my opinion, both principles are suitable for underpinning corporate
taxation in a circular economy. Restoring a market failure can be seen as the
economic equivalent of the legal principle of privileged acquisition (which in fact
deals with the effect of, for example, monopoly positions). The polluter pays
principle justifies the levy of corporate tax on profits from activities that causes
damage to the environment. Following Grapperhaus, I will use below the
expression 'damage principle', because it better expresses the premise that in
general the conduct of a business should not lead to damage to public goods and
that, insofar as damage does occur, that damage should be compensated.26
Summing up
There is not one decisive legal rationale for corporate taxation. In my opinion,
however, the above-mentioned principles together have sufficient persuasive
strength for the existence of corporate tax systems, also in a circular economy.
When looking for a - composite - legal rationale for corporate tax in a circular
economy, these motives must therefore be considered in conjunction with one
another.
It is particularly relevant that the operation of the principle of privileged
acquisition is limited by the principle of prosperity and that the balance of power
principle seems to supplement the principle of privileged acquisition. While the
latter permits the levy of tax based on the mere fact that a beneficial position
such as a monopoly has resulted in the pure economic profit, the former adds
that corporate tax is justified to control the influence of corporate managers.
Leaving pure economic profit unencumbered may lead to excessive
concentrations of power with the possibility to exert undue influence in areas
other than the economic realm.
On the basis of the damage principle, in particular those profits should be
taxed that (potentially) cause damage to the environment. Under the principle of
prosperity, profits from activities that do not harm people and planet could be
taxed less heavily. In that context, prosperity should not understood in a purely
economic sense, but more broadly. After all, the objective of a circular economy
is not limited to increasing economic prosperity. Furthermore, given the
relationship between personal income tax and corporate tax and in accordance
with the support function of the corporate tax, any measure introduced in
25
26

P. Bervoets et al., Hoofdzaken milieuheffingen, Deventer: Kluwer 2019, p. 7-8.
F.H.M. Grapperhaus, ‘Belasting op produktiefactoren’, WFR 1995, p. 1525 e.v.

67

CLIMATE OF THE MIDDLE

corporate tax system should likewise apply to personal income taxes, as far as
business profits are concerned.

Corporate tax design in a circular economy
It is clear that the principles discussed above must be translated into concrete
measures in which conflicting principles must be weighed up. Furthermore, the
effectiveness and feasibility of these possible measures should be considered.
Below I outline some measures that I think are worth investigating further. First,
I deal with the question how to differentiate between circular and conventional
business activities. Then I will introduce a possible measure for the benefit of
circular business operations that I believe deserves further research.
Differentiating between businesses
A green corporate tax differentiates between sustainable business operations and
operations that cannot be qualified as such. To differentiate between these forms
of business operations the approach in the ‘Regulation on the establishment of a
framework to facilitate sustainable investment’ may be helpful.27 That regulation
‘establishes the criteria for determining whether an economic activity qualifies as
environmentally sustainable for the purposes of establishing the degree to which
an investment is environmentally sustainable’. The regulation recognizes six
environmental objectives that are taken into account to establish whether a given
economic activity is to be regarded environmental sustainable: mitigation and
adaptation of climate change; sustainable use of water; transition to a circular
economy; prevention of pollution; and the protection and restoration of
biodiversity. An economic activity is considered environmentally sustainable if it
(a) makes a substantial contribution to one of these environmental objectives, (b)
does not seriously affect it, (c) meets technical screening criteria set by the
European Commission and (d) complies with international guidelines on business
and human rights.28 The technical screening criteria are included in the Technical
Annex to the report of the EU Technical Expert Group on Sustainable Finance.29
The annex consists of 600 pages with detailed descriptions of business activities
that are qualified as environmentally sustainable. This has been done as much as
possible in line with existing EU regulations.

Regulation (EU) 2020/852 of the European Parliament and of the Council of 18 June 2020 on
the establishment of a framework to facilitate sustainable investment.
28
Article 3, paragraph 1, Regulation (EU) 2020/852.
29
Taxonomy: Final report of the Technical Expert Group on Sustainable Finance, 9 March 2020,
https://ec.europa.eu/info/sites/info/files/business_economy_euro/banking_and_finance/documents/
200309-sustainable-finance-teg-final-report-taxonomy_en.pdf. The technical annex to the report:
https://ec.europa.eu/info/files/200309-sustainable-finance-teg-final-report-taxonomy-annexes_en.
27
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The framework provided by the regulation serves to promote sustainable
investments. Public-interest entities30 with at least 500 employees in 2021 will
have to include information in their annual report from 2022 on the extent to
which their activities can be considered environmentally sustainable within the
meaning of the regulation. The statement should include the proportion of
capital and operational expenditure related to those environmentally sustainable
activities.31
This regulation forms an excellent starting point for ‘green’ measures in
corporate taxation. The organizations to which the regulation applies already
have the relevant data. For smaller organizations, it should be examined how
activities can be efficiently classified in accordance with the guidelines laid down
in the regulation.
A capital and labor costs allowance
A lower effective tax on green profits could obviously be achieved through a
differentiation in the corporate tax rate. However, this may provide an approach
that is too general, making an accurate and practically very complicated profit
split necessary for companies with mixed activities. The focus could therefore be
on the two factors that enable entrepreneurship and that can be specifically
attributed to the relevant green activities: labor and capital.32 The effective rate
on green profits is reduced by means of an (extra) deduction on capital, to the
extent the capital is used for qualifying sustainable business activities and an
extra deduction related to the labor costs that are related to these activities. The
capital allowance stimulates the use of and investment in assets for sustainable
activities33, as well as investments in research and development. Employment in
the sector is stimulated through the labor costs allowance. By allowing the
deduction to consist of these two components, it is achieved that both labor and
capital intensive sustainable companies can make use of the facility.
Such a measure would in my view fit perfectly with a corporation tax
redesigned to meet requirements of a circular economy, in alignment with the
Entities as mentioned in Article 2, paragraph 1 of the Regulation 2013/34/EU of the European
Parliament and of the Council on the annual financial statements, consolidated financial
statements and related reports of certain types of undertakings.
31
Article 8 Regulation (EU) 2020/852.
32
Grapperhaus proposed a (separate) tax on the production factors capital and labor; a tax on
the use of scarce resources. According to Grapperhaus, such a tax should replace a corporate tax
because its focus on the input-side. Though this may be an interesting approach, it is outside the
scope of the current contributions that focuses on a possible reform of corporate tax systems.
Grapperhaus, note 29 above, p. 1528.
33
And, thus, also contributes to one of the goals of the Action Plan: Financing Sustainable
Growth to ‘reorient capital flows towards sustainable investment in order to achieve sustainable
and inclusive growth’. Action Plan: Financing Sustainable Growth, Communication from the
Commission, 8 March 2018, COM(2018) 97 final,
30
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legal rationales of a corporation tax: the principles of privileged acquisition and
balance of power, and the damage and well-being principle. I recall the two
examples from above. Investments in real estate that is developed in accordance
with the cradle-to-cradle principle benefit from the capital allowance, would lead
to reduced tax deductible depreciation under current corporate tax systems. A
capital allowance for such investments should at least eliminate that
disadvantage. The same applies to the possible effect of product as a service
models on tax deductibility of interest. An extra tax deductible amount on the
capital used to finance sustainable business activities could erase possible
negative consequences of changes in balance sheets and cash flow.

Conclusion
The challenges posed by the climate and environmental crisis require a critical
evaluation of the entire legal system, including that of tax law. In my opinion,
the basic principles of corporate taxation, supplemented by the damage principle,
justify the introduction of special measures aimed at environmentally sustainable
businesses. Therefore, further research into the possibility and effectiveness of a
capital and labor cost allowance is recommended. By means of such an
allowance, the negative effects of a changed balance sheet and cash flow position
of sustainable business operations could be counteracted or even turned into a
benefit, depending on the amount of the deduction. Such a capital and labor cost
allowance would preferably be introduced throughout the European Union via a
European directive in order to prevent tax competition between the member
states.34 The alternative may be to introduce a European corporate tax based on
the above mechanism, though this may still be a long way off.

Following the judgment of the ECJ of 23 April 2009, C-460/07, ECLI:EU:C:2009:254 (Puffer),
the benefit from a capital and wage bill allowance introduced by means of a directive, does not
qualify as State aid as referred to in Article 107, paragraph 1 of the Treaty on the Functioning of
the European Union.
34
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7
CLIMATE CHANGE IN THE ATTENTION ARENA OF THE MIDDLE CLASS
Hans von Storch*

T

he middle class needs concerns, needs to fend off real or perceived
threats, as part of life. When no other immediate and direct threats, such
as war, hunger, or viruses, are present, environmental deterioration is a
well-received issue by the middle class, which allows for the development and
practice to show their good intentions.
Unfortunately, these intentions are not always well guided, their measurable
effects in terms of, for instance, limiting greenhouse gas emissions (and thus
climate change) are often negligible. Here, it is suggested to embark on “Apollo
projects”, which bundle the potential and willingness of the middle class. These
projects should develop specific technologies, which are economically attractive
and will therefore spread throughout the world, and will therefore allow for a
reduction of greenhouse gas emissions in the gigaton-range. Such pan-national
projects could address emission-free ship- or air-propulsion, the electrification of
heating or that of processes in the chemical industry.
In the following first an understanding is introduced, what the “middle class”
constitutes. This understanding is clearly a simplification; the middle class is a an
enormously complex social group, but I hope that some key features are covered
well, in particular the dimension of accepting challenges of somehow “improving

Hans von Storch is director emeritus of Institute for Coastal Research of the HelmholtzZentrum Geesthacht - Zentrum für Material- und Küstenforschung in Geesthacht (previously:
GKSS Research Center) and Professor at the University of Hamburg. This is not a scientific
analysis; instead it is an essay of a citizen, who has a professional insight into climate science, see
https://publons.com/researcher/2694225/hans-von-storch; Several joined in a critical assessment
of the manuscript, thanks to PT, FJ, EZ, AWH, RG and HV.

*
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the world”. Then, I look at the interruption brought by COVID-19 and at the
challenge of the more indirect threat and cultural construct of the climate crisis.
The very real problem of anthropogenic climate change, and its anticipated
solution as documented in the Paris agreement, is associated with an enormous
quantitative challenge, namely the ending of all emissions of greenhouse gases by
2050, everywhere in the world, and for every purpose. Unfortunately, this is
hardly understood by the middle class. When this quantitative challenge is not
understood, the climate crisis cannot be handled. At the end of this article, it is
suggested that we build on the goodwill of the middle class to focus our
resources on Apollo projects. Such projects are needed to bring about
technological advancements that could reduce greenhouse gas emissions in the
gigaton-range.

The middle class and its worries
The term “middle class” goes with a variety of meanings. I will refer to that
social stratum where people have a sufficient and secure income, but are not rich.
Or, as Wikipedia summaries: “the middle class as having a reasonable amount
of discretionary income, so that they do not live from hand-to-mouth as the poor
do. … beginning at the point where people have roughly a third of their income
left for discretionary spending after paying for basic food and shelter.”1 As such,
a significant middle class emerged with the industrialization and with trade,
mostly some time in the 19th century.
Thus, I suggest, the members of the middle class do not suffer from significant,
immediate and direct problems concerning income, housing, and food. While
most free resources of the middle class go into increasing income and security,
part of the energy is used for developing a good and just lifestyle. Some of it is
also needed to protect against dynamics which may threaten this income and
security. These threats may be real, but they do not need to be so. In the 19th and
20th centuries these threatening forces were perceived to be the ‘underclass’ and
their requests for the redistribution of wealth and privilege. It could also be the
foreigners, who could be perceived as questioning the middle classes’ own
identity, or superiority rooted in nationalism and racism.
In Europe – I will refer mostly to Northern Europe, which I have observed
now for almost 70 years – this middle class became saturated sometimes in the
1970s and 1980s. When the conventional pressures, such as housing, labor,
education, and health, became less significant, a new reason of concern emerged,

1

https://en.wikipedia.org/wiki/Middle_class, as of 15 August 2020.
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among them the request for a “natural” living milieu. The green motif
established itself as a new bourgeois goal.2
Initially, attention was paid to the immediate environment (milieu), with a
focus on air and water quality, the health of forests and local ecosystems,
occupational health and safety and natural reserves. But it also spread to
concerns over radioactivity and nuclear power plants. Later, in the 1990s, the
issue of climate change, with its various detrimental issues, became the
overarching theme, covering not only the local challenges but also a global
existential threat. Nowadays, in the beginning of the 2020s, most environmental
concerns are attributed to anthropogenic climate change, although topics such as
plastic in the sea or air quality are hardly climate issues.
This conceptualization of the middle class and its embracement of a green
agenda represents a massive reduction in complexity. Substantial parts of the
middle class are critical of the scientific explanation of anthropogenic climate
change, but the majority is worried3. I hope, however, that this reduction in
complexity brings forward the significant dimension of the problem at hand,
namely how to effectively deal with the climate crisis.
The concern for climate change is large in the middle class but far from
uniform, as an Austrian survey shows. According to this study, a better
subjective financial status and a higher education is associated with a tendency
for a deeper concern for climate change (“klimafreundliche Einstellung”),
whereas “people with reduced working hours “Kurzarbeit”) rate climate change
less significant.4 This illustrates the duality of relative affluence and climate
concerns quite well.
The issue of climate change thus has two dimensions. One is the change itself,
whose reality is no longer questioned in science, with its mostly detrimental
effects on the geophysical and ecological world. The other dimension constitutes
the opportunity for people to build a better world, to use the free energy of the
middle class constructively. In Germany, this dimension allows a post-Nazi
generation to free itself from the perceived historical guilt of the past crimes
against humanity.5 For the members of the middle class it can be viewed as an
active contribution to redeem the sins that the well-off people in the West have
committed to the earth’s climate.
Cf. J. Radkau, 2011: Die Ära der Ökologie. Eine Weltgeschichte. CH Beck.
E.g., https://nos.nl/artikel/2319094-ruime-meerderheid-van-nederlanders-denkt-dat-het-klimaatverandert.html
4
See “Corona, Umwelt, Klima & Nachhaltigkeit”, https://viecer.univie.ac.at/corona-blog/coronablog-beitraege/blog63/, as of 15. August 2020
5
S. Neiman, 2019: Learning from the Germans. Confronting Race and the memory of Evil.
Farrar Straus & Giroux, 432 p. ISBN: 9780374184469
2
3
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Anthropogenic climate change is for almost all people an abstract threat. They
would not know about it had they not been told about it by the media, by
interest groups and scientists. Extreme events are summarily declared to represent
this anthropogenic climate change, through every storm, every heavy rainfall
event and every heat wave. At the same time, apocalyptic perspectives of climate
change, of future desertification, migration, wars, massive sea level rise and
associated coastal inundation, add to the perception of immediate catastrophe,
even if much of these perspectives and interpretations are the result of
exaggerations. But it serves the purpose of creating concern and the providing the
option of “saving the world”.

Sentiment can reverse quickly – the virus
But, then, suddenly, the virus came, and brought back immediate, undoubtedly
immediate and direct threats. People became ill, some died. It seems that in terms
of the number of infected and diseased people, the present pandemic compares,
at least for New York, to the pandemic of the Spanish flu of 1918-20.6
Not surprisingly, the issue of the virus attains very high attention in surveys
about public concern about the virus and climate. The levels of immediate
concern were comparable. A German newspaper, Der Spiegel, reports about a
survey in Germany, between 13 March and 13 April, that younger people (28-45
years old) rate climate change as the dominant challenge (50%), whereas a
majority of 53% of those older than 45 years point to the pandemic.7
Indirect evidence of this abrupt change of attention away from climate to the
pandemic, is illustrated in Figure 1, which shows a substantial increase of the
presence of “climate” in the monitored media, commencing in 2017 until the end
of 2019; in January to March 2020, the frequency diminished strongly, and
settled at values similar to those before 2018.

https://www.nytimes.com/2020/08/13/health/coronavirus-flu-new-york.html as of 15 August
2020
7
https://www.spiegel.de/wirtschaft/leben-mit-corona-umfrage-junge-fuerchten-klimawandelmehr-als-corona-a-21f6a7f4-8f7e-479f-8c0a-d0c547c3e4ed; interestingly, the issue of refugees
was prioritized only by 13 percent, and terrorism only be 1 percent, in both age groups.
Noteworthy is the fact that when asked for the reasons of long-term concern, climate was clearly
dominant.
6
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Figure 1: Percentage of climate change related articles online in Europe
Source: The online media monitor on Climate Change Coverage, University of
Hamburg. https://icdc.cen.uni-hamburg.de/omm/world.html
These tendencies illustrate that the trend towards deeper environmental concern,
associated with growing affluence in the middle class, is not irreversible. Abrupt
changes of attention happen, when another issue unexpectedly emerges that is
perceived as significant. An example would be the attack in 2001 on the TwinTowers in New York, which immediately lifted the concern about terrorism to
top levels. Similarly, the summer of 2015, with a massive influx of refugees into
the EU caused a short-term re-orientation of public attention.

Climate change concerns as a cultural phenomenon
The concern that human failures, sins, would cause adverse climatic conditions is
as old as civilization, it seems.8 In pre-modern times, religious explanations for
deficits of precipitation, or for disastrous summers leading to failing harvests
were the standard method to make sense of the world.9 Through nature, God
retaliates for the sins of humans. This traditional thinking is still used, for
instance, when folks attributed the flooding of New Orleans to God’s judgement
over the abortion-clinics in that city. Likewise, some blamed the 2014-flooding in
von Storch, H., and N. Stehr, 2000: Climate change in perspective. Our concerns about global
warming have an age-old resonance. Nature 405, 615
9
E.g., Kershaw, I., 1973, The great famine and agrarian crisis in England 1315-1322. Past &
Present 59: 3-50.
8
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the UK to the acquiescence to same-sex marriages.10 In modern times, the same
revenge/punishment mechanism is often claimed to be at work, even though God
is replaced by Nature.11
This is a Western pattern of thinking, and research in this direction dealing
with other cultures would be interesting to have. On the other hand, given the
dominance of post-colonial Western thinking, such ideas will also prevail in
other parts of the world, even if possibly in a weaker form. In an analysis of
coastal flooding in Ghana, such flooding was mostly understood as an “Act of
God”, but without invoking the interpretation of it being a punishment.12
This observation, the concept of climate change as a response to human
misdoings, is age-old and part of our culture. Because of this, it can be resurface
at any time, and enjoys silent public acceptance. – “We knew it all along, but it is
good that science is now confirming it.”

Challenges for obtaining efficient interventions
The public, likely mostly the middle class, is keen on acting against the
detrimental scenarios of catastrophic climate change becoming real. While
industry, the traffic and the lifestyles of others, are considered the main culprits
for the pending disaster, people also want to contribute to the solution by
individual action. This wish manifests itself in a large variety of activities, of
which many serve other purposes, such as animal health, undisturbed
neighborhoods, air quality, noise disturbances near airports, etcetera. They are
all presented as measures to limit the climate problem, because they would lead
to “large” reductions of emissions. However, these reductions appear large,
when given in tons of emissions, but in reality they are irrelevant. This becomes
clear when measuring the amount of CO2, which is nowadays worldwide
emitted, namely about 40 billion tons (Gt) of CO2 per year. This is the target for
emission reduction, the total amount of emissions that must come to an end by
2050 in order to meet the goals of the Paris agreement.13
An example was the claim, published in the Danish middle-class journal
Politiken, that sorting waste-textiles would contribute (“help”) to limit climate
change.14 While this sorting of waste-textiles may make sense for various reasons,
“UK storms are divine retribution for gay marriage laws, says UKIP councilor”. The Guardian,
18. January 2014
11
”Naturen slår tillbaka våldsamt”, Dagens Nyheter, 14 August 2002
12
Evadzi, P., J. Scheffran, E. Zorita, and B. Hünicke, 2018: Awareness of sea-level response
under climate change on the coast of Ghana. Journal of Coastal Conservation 22(1):183–197;
DOI: 10.1007/s11852-017-0569-6
13
https://www.ipcc.ch/pdf/assessment-report/ar5/syr/AR5_SYR_FINAL_SPM.pdf
14
”Tøjsortering kan hjælpe klimaet”, Politiken 16. august 2020, p. 14
10
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there is hardly any measurable effect on climate-relevant emissions. The actions
may contribute to a more sustainable economy, but it would not limit climate
change in a significant way. Not surprisingly, the article only claims that it would
“help”, but does not quantify it any further.
Obviously, it is difficult for the public to understand the sheer size of the
challenge. Most people seem to believe that their actions would matter, hoping
that others would follow their good example, which is assumed to become
efficient as the sum of all individual actions. A simple calculation shows that this
is not leading to reductions in the gigaton-range.
The IPCC summarizes the conditions for reaching the Paris goal, of limiting
the increase of global mean temperature to 1.5o until the end of the century, with
stationary conditions15 afterwards. This goal requires that today’s emission of
anthropogenic CO2, and similarly for other greenhouse gases, of about 40 Gt
CO2/year is reduced so that the net-emission in 2050 has completely ceased. This
has to happen on a planetary scale, everywhere in the world and by all human
activities, and then replaced by negative emissions of several Gt CO2/year in the
decades to follow.
This simple assertion is generally not understood by the public and by wellmeaning, concerned civil society, such as the Fridays for Future movement. They
are seriously worried about or even scared of the perspective of future man-made
climate “catastrophes”. The task is daunting, but instead of asking ‘how can this
be achieved’, populistic requests are aired, such as reaching these goals of netzero emissions much earlier, say for Hamburg in 2035. For me, this means that
such groups do not take anthropogenic climate change serious, but use it as a
vehicle to persuade society to change in favor of other middle-class goals, in
particular to a healthier and supposedly happier life of its members.
The fact that achieving the goal of net-zero emissions requires all societies in
the world to adopt it has been formally accepted by almost all governments of
the world. However, the present efforts do not point into the direction of
achieving this goal.16 This is not really surprising, because the societies and
countries of the world are faced with a variety of challenges, among which
climate change is just one. Competition for attention and investment include the
above-mentioned existential worries about food, housing, labor, education, and
health – because many in the world have not made it to middle class. The first

More accurately: stationary conditions, i.e., the temperature varies around this value with
relatively small deviations, but there is no systematic in- or decrease.
16
According to https://climateactiontracker.org/countries/, only two countries are presently
underway to meet their Paris obligations: Morocco and Gambia. The EU is classified as
“insufficient”. [As of 26. August 2020.]
15
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four of these goals are traditional social-democratic issues, which lose
significance for those who made it into middle class: No poverty, zero hunger,
good health and well-being, and a high quality of education.17
I believe that the unorganized citizen activity will not lead to success, not even
a partial success. We, and the question is of course who “we” are, need to do
something else to limit the detrimental climatic effects of ongoing emissions of
greenhouse gases into the atmosphere, without neglecting or belittling the other
UN development goals given above. And we have a tool, the goodwill and
intention of the Western middle-class. It needs to be focused on the efficiency of
measures, which include serving the other development goals as well.

Focusing the goodwill of the Western middle-class: Apollo projects
On 12 September 1962, John F Kennedy announced his Apollo project: “We
choose to go to the Moon in this decade …, not because [it is] easy, but because
[it is] hard; because that goal will serve to organize and measure the best of our
energies and skills, because that challenge is one that we are willing to accept,
one we are unwilling to postpone, and one we intend to win….”. He suggested to
bundle the potential and the will of the United States and its people to do
something difficult to achieve. And he added a date: within 10 years. A
challenging problem-oriented technological feat, a specific timing and an
opportunity for all Americans to be proud of.
Can we think of developing such problem-oriented technologies within a
specific time frame, one which would allow the middle class to be proud? I
would say, ‘yes, we can’. We could suggest that, based on technological
expertise, over the next ten years, Germany could work to develop emission-free
ship propulsion; France could do the same with regards to air traffic; China
could work on the electrification of chemical process heat. Russia could work on
the electrification of heating and cooling. Tanzania could work on providing
renewable energy for rural African regions.18 All of this could be done without
compromising the basic development goals of eliminating hunger and poverty,
provisioning health and education.
By starting such projects, with the positive attitude of “we will do it”, a
constructive combination of the moral inclinations of families, companies as well
as governments for an efficient “stewardship of the natural environment and the
climate” may be achieved.

17
18

https://sdgs.un.org/goals, as of 20 August 2020
Much better attributions may be possible; this list a mere illustration of what is meant.

78

CLIMATE CHANGE IN THE ATTENTION ARENA OF THE MIDDLE CLASS

Clearly, even without new middle-class driven and financed Apollo-projects,
efforts towards emissions-free technologies are underway in various quarters of
science and companies. Governments invest big into such efforts – but it seems
the success is slow. The suggested Apollo-projects may bring about the needed
acceleration and scale of initiatives to reduce greenhouse gas emissions.
The new Apollo-challenge would be financed by the middle class who eagerly
wants to contribute to solving the climate problem, but who at this time does not
know how to do it. So far, it is spreading its goodwill and money for various
symbolic acts with no or little efficiency. The Apollo targets should convince the
rest of the world that we are serious. Not by self-acclaimed moral superiority but
by its economy, so that everywhere in the world large chunks of emissions of
greenhouse gases are phased out – with a net-effect in the gigaton-range.19
For allowing some detail, a brief account of the challenge of heating and
cooling may be useful. In the EU, the total annual amount of emissions related to
heating and cooling is about 1 gigaton. If sufficient electrical energy is available,
this process could be transformed to run with electricity without emissions. For
this transformation, the energy supply must be safe. But it must also meet certain
practical conditions, for instance for allowing large housing companies, such as
SAGA in Hamburg, the ongoing utilization of older and often culturally valuable
houses and quarters. But for the technology to spread around the world, it needs
to be foremost economically attractive. Then, the originally smaller achievement
of avoiding several megatons of emissions may become an efficient emission
reduction in the multi-gigaton range.

Conclusion
In this chapter I have suggested that the goodwill of the middle class in the area
climate change is often misguided towards symbolic acts that do not contribute
to the real problem of reducing emissions efficiently. Moreover, the attention
span of the public might not be long enough that would be needed for a
sustained focus on small-scale improvements.
Instead, I suggest national – or pan-national – projects, which results in
technology that is, first: economically attractive, so that it is accepted everywhere
In the EU, „moonshot“-missions, inspired by the Apollo-project, have been launched: “The
European Commission unveiled five flagship research and innovation “missions” on Thursday (4
July [2019]), two of which are directly aimed at addressing the climate crisis.
Former EU climate Commissioner … will spearhead the first research and innovation mission, on
“Adaptation to Climate Change including Societal Transformation”.
The fourth mission, meanwhile, will focus on “Climate-Neutral and Smart Cities”.
https://www.euractiv.com/section/energy-environment/news/eu-research-moonshots-focus-onclimate-crisis/
19
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in the world, and second, effective in making emissions obsolete in sectors which
today cause large amounts of emissions, such as traffic, heating and cooling,
agriculture and industry. This should be financed by something like a tax for the
affluent, which would give the middle class the feeling that it is taking
responsibility and the pride for the great task of making the world a better place.
Another great American declared “I have a dream”, and surely, this is a
dream. We need politicians who are able to balance the various interests, cultural
frames and short-term economic boundaries, and we also need to organize the
difficult social and political processes. We need enthusiastic and competent
engineers. And we need the middle class with its willingness to engage for a
common good.
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