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Climate Change is probably the most potent of the six megatrends we have identified. According to at least one
survey (conducted by Copenhagen Consensus Center), nearly half of all adults now believe global warming will lead
to the extinction of the human race. This paper is not about taking side in this debate, although we certainly have
an opinion. For the record, we happen to believe that global warming is indeed a problem and should under no
circumstances be taken lightly, but that the extinction of the human race is not around the corner.

EN AVANT
A French ballet term describing a dance step requiring dancers
to move forward and onwards.
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THE NAKED FACTS
Carbon dioxide (CO2) emissions are rising fast in many parts of the world. 30 years ago, worldwide, about 22 billion
tonnes of CO2 were emitted annually. Today, the equivalent number is about 35 billion tonnes, and it is expected to
exceed 40 billion tonnes within ten years (source: mongabay.com). In 2019, average atmospheric CO2 was 409.8 parts
per million (ppm), which was higher than at any other point in the last 800,000 years (Exhibit 1). The data behind
Exhibit 1 is derived from ice cores in Greenland and Antarctica which provide a very accurate picture, so the numbers
cannot be disputed.
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CO2 emissions over the last 800,000 years
Past CO2 levels can be reconstructed from ice cores.
NOAA Climate.gov

The sharp rise in CO2 emission levels more recently reflects developments since the beginning of the industrial
revolution around 1850. It is estimated that about 75% of global warming since then is attributable to rising CO2
emissions (source: www.nature.org).

“I cannot invest the way I want the world to be;
I have to invest the way the world is.”
- Jim Rogers
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MANMADE OR NOT?
It is beyond doubt that global average temperatures are on the rise and have been rising steadily since the early days
of the industrial revolution. Having said that, a surprisingly large number of people continue to argue that there is no
proof whatsoever that it is manmade. It depends on your definition of “proof”. As you saw in Exhibit 1, CO2 emission
levels began to rise sharply around the onset of the industrial revolution, and it is proven beyond doubt that rising CO2
levels drive temperatures higher. That, to us, is good enough proof.
Whether global warming is manmade or not is actually quite irrelevant. You could argue that if global warming is
not manmade, there is not much we can do, contrary to if it is manmade. The problem with that reasoning is that,
according to people who know about these sorts of things, we are fast approaching the point of no return. If that is the
case, the damage which has already been done will soon become irreversible and, for that reason, we should assume
it is manmade and take immediate action.

THE FUTURE PATHWAY
Let’s assume we do virtually nothing to arrest the current trendline. In that case, as early as 2050, parts of the world,
particularly in the Northern hemisphere, could be facing average temperatures 5-7°C higher than pre-industrial times
(Source: McKinsey & Company). Given the fact that both Greenland and Canada and many of the world’s glaciers are
located in the area likely to be affected the most, the implications of such a rise in average temperatures would be
severe.

Sea Height Variation (mm)

As seawater levels rise, parts of the world may become uninhabitable. According to one estimate (provided by the
Economist), as much as $200 trillion worth of seaside property could be at risk of flooding by 2100. Since 1993, when
reliable satellite measurements began, global seawater levels have risen over 90 mm (Exhibit 2). Ground data going
back to 1870 (which is somewhat less reliable) suggest that seawater levels have risen almost 250 mm in the last 150
years (source: NASA). The rise is caused mostly by melting ice caps in Antarctica, Greenland and Canada.

Exhibit 2:
Source: 		

Avergae global sea level rise (cm)
NASA

“An investment in knowledge pays the best interest.”
- Benjamin Franklin
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In 2015, at the Paris Climate Conference, 196 countries agreed to keep the warming to max. 2°C above pre-industrial
levels (that agreement is the one President Trump withdrew from in 2017). Three years later, the Intergovernmental
Panel on Climate Change (IPCC) – a body under the stewardship of the UN – agreed to limit the acceptable temperature
increase to 1.5°C above pre-industrial levels, as it quickly became apparent that the Paris agreement didn’t go far
enough.
We are already 1.1°C above pre-industrial levels and, in order to reach the 1.5°C pathway as recommended by IPCC
in 2018, the world would have to decarbonise immediately, and that may not even be soon enough. Under all
circumstances, immediate decarbonisation is very unlikely to happen. More realistically, rising living standards in most
EM countries will continue to drive CO2 levels higher, which will cause global temperatures to rise further.

THE IMPACT OF CLIMATE CHANGE
The impact of global warming is far more severe than many realise. Needless to say, it affects precipitation patterns;
it affects extreme weather patterns, and it affects the availability of freshwater, all of which are very problematic, but
farming – the world’s food chamber – is affected badly in another way too. Let me share an example with you.
As pointed out by McKinsey & Company, the direct impact on agricultural output of temperature changes is nonlinear.
Take for example corn – its reproductive growth rate begins to drop when the temperature climbs over 20°C and
reaches 0% at 30°C (Exhibit 3). If nothing is done to arrest the current trend, average temperatures will be about 3°C
higher than now by 2100. As you can see in the chart below, such an increase would translate into about a 40% drop
in corn’s reproductive growth rate which would be disastrous.
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Exhibit 3:
Source: 		
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Temperature’s impact on corn-crop yield
McKinsey & Company
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As if that weren’t bad enough, the most devastating implication of rising temperatures is the effect it has on access to
freshwater in parts of the world. Access to freshwater is affected by climate change in a number of ways. For example,
the rise in temperatures changes weather patterns (more droughts), and it converts drinkable freshwater to nondrinkable seawater.
Should all ice in the world melt, sea levels would rise about 70 metres, which would in effect be the end of civilisation
on Earth, but that will not happen any time soon. A more likely scenario is that part of the ice cap in Greenland and
Canada will melt if no action is taken. The ice cap in Greenland is the biggest deposit of ice outside Antarctica, and sea
levels will rise over seven metres, should it all melt, but that is not likely to happen either.
More likely, if we continue to do little to address this problem, part of the ice cap in Greenland will melt, and even
5-10% would do enormous damage. With almost 70% of Earth’s population (about five billion people) living within 100
miles of a coast, should seawater levels rise by 70 cm, life-threatening conditions for billions of people will arise unless
they migrate. It is therefore a given that some action must be taken.
If we need to arrest the continuous rise in temperatures, we must decarbonise quickly. No less than 87% of all
anthropogenic CO2 emissions can be traced back to our use of fossil fuels (source: heatpower.com) so, first and
foremost, we need to reduce our consumption of coal, gas and oil.

HOW FAST CAN WE DECARBONISE?
The EU is committed to going climate neutral by 2050, and most EU countries are committed to phasing out coal
relatively soon with only a handful – mostly in the East – not yet committed to a specific date (Exhibit 4). The question
is whether this is fast enough?

Exhibit 4:
Source: 		

page 5

European coal power capacity & phasing-out plans
Financial Times
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The problem in a nutshell is that wind, solar and most other renewable energy sources are not yet ready to completely
replace fossil fuels – partially because the technology is not yet good enough and partially because electricity based
on renewables is still too expensive. Calculations made by BP suggest that consumers who live in countries where
renewables already account for a high percentage of the primary energy mix pay more for their electricity than
consumers in countries where the energy mix is tilted towards fossil fuels.
Precisely for that reason, it will probably take many years before we have completely decarbonised, meaning that
average temperatures will continue to rise, and so will sea levels. According to EIA (which regularly updates its longerterm forecasts), by 2050, consumption of natural gas, when measured as a % of the primary energy mix, will hardly
have changed, and the use of coal will still be significant.

A VERY DIFFERENT WAY OF LOOKING AT THE COST OF CLIMATE CHANGE
There are effectively two types of costs associated with climate change – the costs associated with the economic
damage caused by global warming plus the costs associated with the various policies and programmes put in place to
keep the temperature rise under control, and it is a mistake to underestimate the second one.
The global authority on climate change is Professor William D. Nordhaus of Yale University who was awarded the Nobel
Prize in Economic Sciences in 2018 for his work on climate change. According to Prof. Nordhaus, if we do absolutely
nothing, by 2100, average temperatures will be 4.1°C above pre-industrial times.
If, on the other hand, we throw absolutely everything that we have at the problem, according to Prof. Nordhaus,
temperatures will still be 2.1°C higher by 2100. In other words, we have already passed the point of meeting the Paris
commitment, let alone the IPCC target of +1.5°C from 2018.
Prof. Nordhaus has calculated the cost of global warming at various temperature levels between +2.1°C and +4.1°C.
Obviously, the economic damage at +4.1°C is the most severe, but there is no cost attached to the policy programme,
as there is no such programme. Prof. Nordhaus found that doing nothing is not the most expensive option we have, if
we include both types of costs. He also found that +2.1°C is far from the cheapest outcome, although climate activists
will tell you that is the only viable solution.
According to Professor Nordhaus, the optimal temperature rise (from an economic point of view) is +3.75°C by 2100
– not miles away from the ‘do nothing’ outcome of +4.1°C. We should stress that this is not a conclusion he reached
lightly. Many people will have to be moved from low-lying parts of the world, and massive amounts of money will have
to be spent on dikes and other protective measures. Having said that, the $125Tn that +3.75°C will cost according to
his models is dwarfed by the $350Tn that +2.1°C is likely to cost.

“No challenge
poses a greater
threat to future
generations than
climate change.”
- Obama
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INVESTMENT IMPLICATIONS
Based on Professor Nordhaus’ work, we have reached the conclusion that, although the environment will benefit more
from full decarbonisation, the economic impact of such measures could be quite severe. If renewable-based electricity
is more expensive than fossil fuel-based electricity (and that is a fact), all the capital tied up in the conversion to electric
transportation and electric heating is, at least from an economic point of view, akin to misallocated capital which will
slow down GDP growth over time.
Having said that, given the fact that not everything in life can be measured in dollars and cents (as Prof. Nordhaus
attempts to do), and that continued global warming will have serious implications for billions of people, something
must be done, and that brings me to the most important conclusion of the day – that raising taxes further on fossil
fuels will solve no problems. The solution should instead be found through innovation. It is by far the most sustainable
solution to a very serious problem, and it is also likely to be (much) cheaper longer term than anything else we can
come up with.
The very last point we would like to make is about risk vs. opportunity. Climate change is obviously a risk, but it is also
a massive opportunity so long as solutions are found through innovation rather than higher taxes, so that is where we
will zoom in. In the months and years to come, our focus will be on new, investable technologies that can effectively
deal with climate change.

Focusing on megatrends ensures
that investors remains informed as
to the developments at the forefront
of technology and disruption.
“If you do what you’ve always done,
you’ll get what you’ve always gotten.”
- Tony Robbins
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