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How many times can a man turn his head and  

pretend that he just doesn’t see?

Bob Dylan
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FOREWORD
PEKKA HAAVISTO, Finnish Minister for Foreign Affairs

I was born into a carbon-neutral Finland. I startle even myself by saying these words. Can 
it really be the case that mankind has only been using fossil fuels for such a very short 
amount of time? And that in the 1950s, Finland’s emissions equalled its sinks? This gives us 
little hope when it feels like we are facing an impossible task on the way to a carbon-neu-
tral Finland.

In 1973, every household’s letterbox in Finland clunked on receipt of a yellow-covered 
leaflet entitled “The Government decision and recommendations for EVERYONE IN FIN-
LAND on saving energy.” The cover was decorated with the coat of arms of Finland with 
its crowned lion. I still remember the shivers that ran down my spine: ’this is reality now. 
Finland is embarking on a new path. After all, the report by the Club of Rome, The Limits 
to Growth, published the previous year, clearly showed that limitless growth in a world of 
limited natural resources is an impossible equation. Pentti Linkola’s book Unelmat parem-
masta maailmasta (‘Dreams of a better world’) had also made us, as teenagers, aware of the 
vortex caused by the destruction of the environment. So, the time was ripe. We had already 
prepared for the new era by playing M.A. Numminen’s great song Energiansäästäjä (‘Ener-
gy saver’) at the school disco. “Let’s lie quietly in bed. Let’s try not to turn…”

We were following the paragraphs of the government decision and instructions. The 
national speed limit was set at 80 kilometres per hour. Neon lights had to be turned off 
for the night. Indoors temperatures were lowered, and car heating was limited. Washing 
the car with warm water was prohibited. Extra heaters for homes, motorway lighting, rec-
reational aviation and motorsports were banned altogether. Every other streetlight was 
switched off.

So, this was the energy crisis. In those days, it was caused by Egypt and Syria’s war 
against Israel, and the desire of oil-exporting countries in the Middle East to restrict oil ex-
ports to Western countries that supported Israel. The price of oil was raised dramatically. 
We were heading towards a completely different future.

The future, though, does not always come around very quickly. I led the Finnish delega-
tion as Minister of the Environment at the Kyoto Climate Change Conference in 1997. The 
task ahead was not easy. In Finland, a number of concerned individuals and organisations 
were following the conference who were of the opinion that talking about climate change 
was utter nonsense. They feared decisions would be made in Kyoto that would ruin the 
entire economy.

It was not easy to reach decisions in Kyoto. In the final phase, the chair had to close his 
eyes as he looked into the room and said: “I do not see any objections. Approved unani-
mously.” In fact, many were waving their hands. Some of them belonged to representatives 
of oil-producing countries, the harbingers of the 1970s energy crisis.

Finally, the Japanese Minister of the Environment, Hiroshi Oki, burst into tears. I first 
thought that he was crying with joy. In reality, he was crying because of the dramatic im-
pact the Kyoto Protocol would have on the Japanese economy and industry.

There were also many in Finland who were in mourning after the Kyoto Conference. A 
lot of people were concerned about what would happen to the economy as the use of fossil 
fuels was drawing to a close.

It was only the 700-page report by economist Nicholas Stern for the UK government 
in 2006 that changed the direction of the debate. The Stern Review addressed the global 
economic impacts of climate change. It was an eye-opening report: the most expensive 
alternative would be to do nothing. If climate change were to be left unchecked, the con-
sequences for national economies and businesses would be enormous. Economic thinking 
requires more effective action to halt climate change.

I follow Stern in my climate change philosophy. Man-made climate change, which 
started at the beginning of the pre-industrial era, has progressed to such an extent that 
it is already significantly damaging and hampering the economies, livelihoods and social 
balance in many countries.

Hurricane Katrina, which hit New Orleans in the autumn of 2005, was fuelled by cli-
mate change and is one of the most devastating hurricanes to have ever struck the United 
States. Katrina and other hurricanes have intensified due to the energy absorbed into the 
oceans since more than 90 percent of anthropogenic global warming is taken in by the 
oceans. Katrina left those without a car and the disadvantaged at the mercy of the hurri-
cane, while those who were better off and the more engaged parts of the population moved 
to safety. This led to the death of more than 1,500 people and riots that had to be controlled 
by the armed forces.

The California wildfires in summer 2018 were the most devastating and extensive in 
the state’s history. The fires were caused by drought, as a result of which dead and dry veg-
etation ignited easily, and the fires expanded rapidly. There were more than 8,520 isolated 
wildfires in California, destroying an area of almost 1,900,000 acres, or more than 760,000 
ha. Insurance claims exceeded 10 billion dollars.
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In spring 2019, Mozambique was hit by two hurricanes within two months: Idai and 
Kenneth. The fact that the storms stopped in one place for longer than usual is a conse-
quence of the impact of climate change. The World Meteorological Organization (WMO) 
described the pattern as “unprecedented”. According to the WMO, two storms of such in-
tensity have never been known to hit Mozambique in the same season. As a result of Idai 
alone, more than 1,000 people died.

The heat wave in Europe at the end of June 2019 broke the heat record in France when 
a temperature of over 45 degrees centigrade was measured. Wildfires of an intensity that 
had not been seen in decades were raging in Catalonia, Spain.

Climate change is not the only factor in these fatal examples, but in many cases, it acts 
as an amplifier or accelerator, intensifying the scale of the event or accelerating their fre-
quency. Climate extremes are becoming more common.

The 1997 Kyoto Protocol was a starting point in the fight against climate change but, 
fortunately, it has not been the only step forward. A global climate change agreement was 
adopted in Paris in 2015, which has been ratified by 187 countries. The agreement turned 
out to be better than expected. The agreement offers a good, practical basis for mitigating 
climate change, but does not quite guarantee that all the necessary actions will be taken. 
The agreement is based on goals defined by the parties themselves, and now is the time for 
each country to raise its target levels. Unfortunately, the current measures would lead to 
warming of three degrees centigrade.

Many people say that tackling climate change is expensive. Too expensive. In which 
case, we have to return to Stern’s question: what will it cost if we do nothing? The World 
Resources Institute has estimated that a three-degree rise in temperature would dramat-
ically reduce grain yields in large areas of Africa, Asia and South America. These are the 
areas where the majority of the world’s population already live and where the population 
growth rate is the highest. There are already a huge number of refugees in the world. I 
cannot imagine how difficult the situation would be in a world that were three degrees 
warmer.

I visited the Yemeni capital, Sana’a, before the war broke out. Many people there were 
concerned that Sana’a might be the first capital in the world to completely run out of water 
due to climate change. India also suffers from water scarcity. According to a report by the 
National Institution for Transforming India, 21 of India’s major cities – home to approxi-
mately 100 million people – are threatened with groundwater depletion.

We are at a crossroads, in many ways. The Intergovernmental Panel on Climate Change 
report, published in 2018, showed that the implementation of the Paris Agreement and 
limiting the temperature rise to one and a half degrees is a necessity. Achieving this will 
require significantly more stringent targets and faster action. The carbon budget of one 
and a half degrees will be exhausted in about ten years at the current level of emissions.

We are at a crossroads, and we have to make a choice. If we are able to immediately set 
adequate targets for mitigating climate change, we can build a path of controlled change 

and avoid climate crisis. If we drive past the crossroads, we will have fewer alternatives 
to choose from. The remaining options will involve banning things – and these measures 
will have to be swift and mandatory. If we also drive past the banning option, we will find 
ourselves in a world where the risks keep growing, and uncontrolled and self-perpetuating 
events will become more intense. The thawing of permafrost in the tundra, for example, 
would release a huge amount of methane, further accelerating climate change.

That is why we need to choose carefully at the crossroads. We need navigation skills. As 
the chair of the Greens, I had the opportunity participate in the eight-party task force on 
climate change led by Prime Minister Juha Sipilä in late 2018 as well as in the government 
negotiations led by Prime Minister Antti Rinne in spring 2019. Both experiences taught me 
that climate change and the fight against it have risen to the top of the political agenda.

Much has happened since the energy crisis of the early 1970s and the 1997 Kyoto Con-
vention. Public opinion in favour of combatting climate change has strengthened. When 
young climate change activists gathered on the stairs of Parliament House in Helsinki to 
demonstrate every Friday in spring 2019, it felt like change could finally be on its way. A 
carbon-neutral Finland can be achieved, and the number of those demanding such a future 
has grown to become a majority.

We are at a crossroads, and we finally know which way to go.

Helsinki, 25 August 2021

Pekka Haavisto
Minister for Foreign Affairs
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PROLOGUE
In his opening speech, the French Minister of Foreign Affairs and International Develop-
ment, Laurent Fabius, who was President of the Paris Climate Conference, said that the 
Paris Agreement was necessary to secure food production, water supply, biodiversity and 
public health as well as to maintain peace.1 The issue and the phenomenon is so broad 
that it is impossible to describe it in one book, so we have chosen to include the key points 
based on our own experiences. We hope that the book will provide readers with an over-
view of the issue and the solutions required. The worst consequences of climate change 
can still be avoided if we take it seriously.

Inspired by the young climate strikers, we will donate all author royalties of this book 
to climate education for young people.

MARI PANTSAR:

I have always been extremely interested in science, exciting laboratory experiments and 
the simple realisation that the reactions that can be achieved in laboratories also occur in 
the actual environment.

I remember fondly from my childhood in Savonlinna how we built huts in the woods, 
played outdoor games and went rowing on Lake Saimaa to explore its exciting islands. Na-
ture was a part of our everyday life. Later, when my family moved to Lahti, I spent all of my 
free time until my twenties training on sports fields or running or skiing on the spectacular 
terrain of the Salpausselkä ridges. That landscape is one of the biggest reasons why my 
husband and I still live in Hollola, even though we both work in Helsinki.

Nature fascinates me, and I also respect it for its enormous powers. I first became ac-

1 https://www.diplomatie.gouv.fr/en/french-foreign-policy/climate-and-environment/events/article/paris-

2015-cop-21-speech-by-laurent-fabius-french-minister-of-foreign-affairs

quainted with those powers when I was once again on a research cruise aboard the marine 
research vessel Aranda. The January storm, with ten-metre waves and winds blowing at 
more than forty metres per second, forced Aranda to stay behind the island of Gotland as 
we sought refuge from the storm. “It looked really bad,” said the chief officer in the Hel-
singin Sanomat newspaper.

Nature reminded me of its power for the second time on 26 December 2004. After the 
tsunami, my family and I returned from a paradise holiday in Thailand to sub-zero tem-
peratures in Finland, wearing dirty light summer clothes and flip-flops. We brought three 
leaves from the “life-saving trees” as our only souvenirs. We survived even though my 
sister Ulla’s name remained on the list of missing people for days. Fortunately, we man-
aged to locate her at a local hospital. I do not usually talk about the tsunami, and I will 
not talk about it in the future either. This is because many people lost a lot more than we 
did. 230,000 people lost their lives. We saw dead people everywhere. One of them was my 
daughter Silja’s little dance companion. It had not occurred to us to ask her name when 
the two girls were doing cartwheels on stage at the Christmas dinner. I have often won-
dered why we, who have it so good anyway, were saved from the worst. My only physical 
reminders of the tsunami are some faded scars and a tattoo on my right ankle that reads, 
in Thai, “Tsunami 26 December 2004”. When people ask me what it says, I reply: “It’s Thai 
and it says: ‘Don’t complain about trivial things”. Then I change the subject. Everyone in 
our group of friends has a similar tattoo, and later my daughter Silja also wanted one. We 
wanted to remember how privileged we are every single day.

However, the event always comes back to me when I see news of natural disasters, 
which happens more frequently now. Our tsunami was not caused by climate change, but 
climate change intensifies many natural disasters. For many people, however, disasters 
are far worse, much more dramatic and more fatal than the one we experienced. It is this 
thought that makes me want to work on climate and environmental issues. I’m also frus-
trated by the knowledge that we are not doing everything we could to avoid natural disas-
ters.

I defended my doctoral thesis in analytical chemistry at the University of Helsinki in 
1997, and I’m now a senior lecturer at the University of Helsinki and Lappeenranta-Lahti 
University of Technology. I’ve been able to see society from many different perspectives 
during my career, in positions such as Manager of Environmental Affairs at UPM, Direc-
tor of the Finnish Cleantech Cluster and Strategic Director of the Finnish Government’s 
Strategic Programme for the Cleantech Business. I have held many interesting positions 
on boards of directors, one of the current ones being on the board of the Canadian Interna-
tional Institute for Sustainable Development. I also serve as Secretary of the Board for the 
Climate Leadership Coalition, or CLC.

My leadership philosophy is simple. As someone who has travelled across the world, 
I think that we Finns know how to do things just as well as anyone else, and it is only our 
courage that sets the limits to what we actually do. If you dare to set your goal to be among 
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the best teams in the world in a particular issue and then achieve 70% of your goal, you 
are well on your way. If, on the other hand, you want to do the best things for Finland or 
your own municipality and achieve 90% of your goal, you may not make a similar impact 
globally.

In addition to global goals, you also need the best people on your team with the free-
dom to act, and if you also join forces with the best experts in the world, great things can 
be achieved. This formula has worked so far. The Finnish cleantech cluster was ranked the 
third best in the world in 2010. The Finnish Innovation Fund Sitra was named the world’s 
leading public-sector driver of the circular economy at the World Economic Forum in Da-
vos in 2018.

I hope that this book will provide readers with new insight into the climate crisis and 
our proposals for solutions, because we do have solutions. Using those solutions, we can 
avoid the escalation of many natural phenomena on this planet. We just have to imple-
ment them widely and urgently.

I would like to thank Jouni, who joined me in writing this book. It has been a great jour-
ney to the crossroads. I would also like to thank my loved ones and all those who helped 
along the way, who are acknowledged at the end of the book.

And as I often say: let’s keep fighting, the game is not up yet.

Hollola, 10 August 2021
Mari Pantsar

JOUNI KERONEN:

I was born in Valkeakoski in 1960. My parents had a summer cottage on a smallisland in 
the middle of a lake called Mallasvesi, and we spent every summer there, from mid-May 
to mid-September. The lake around our cottage was clean and clear, but Ulvajanlahti bay, 
where our boat was moored, was very polluted. The local paper mill and the chemical plant 
discharged large amounts of wastewater into the bay. The water was often dark brown, 
and there was white foam along the lakeshore.

I sometimes tried fishing in the bay, out of curiosity, and once caught a large pike, 
which was as stiff as a poker and could barely move its fins. My mother told stories about 
Lake Vanajavesi downstream, where a stinking oily raft had risen from the bottom when 
she was swimming. She had been stuck, floundering in the stinking ooze, and barely made 
it to the shore.

I remember that when I was 13 or 14, the bay was so badly polluted that I decided to study 
for a profession that involved cleaning the environment. As I got a little older, I decided to 
study the energy industry because energy companies were the big polluters at the time. I 
figured that if the energy sector was made cleaner, it would also help several other sectors.

From my mother’s stories and my own experiences, I also remember concluding that 
someone would have to clean the waterways at some point, and that cleaning up after-
wards would be much more laborious and expensive than treating wastewater at plants 
and preventing harmful matters from entering the water. I thought that industries and 
society should return all raw materials and materials that are taken from nature for hu-
man needs back into the environment after being used so that they would not harm the 
environment.

I first became aware of climate change in 1992 when Al Gore’s Earth in the Balance was 
published. I vividly remember the Keeling Curve presented in the book, which describes 
the accumulation of carbon dioxide in the atmosphere since 1958.2 I worked at the Electric 
Power Research Institute in California at the time. I also remember how energy companies 
downplayed the climate problem and explained that it was mainly due to variations in so-
lar intensity. Acid rain had been identified and acknowledged as a problem, and all energy 
was put into finding a solution.

However, it took me more than a decade to start to understand the enormous scale of 
climate change and the measures required to curb it. Al Gore’s film An Inconvenient Truth 
illustrated the state of climate change, and his book Our Choice explained the action need-
ed to curb climate change. In those days I worked at Fortum in information management 

2 https://scripps.ucsd.edu/programs/keelingcurve/wp-content/plugins/sio-bluemoon/graphs/mlo_full_

record.png
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and innovation development positions. It was interesting to see how climate change miti-
gation quickly became the most significant driver in the electricity and heat sector, which 
was always taken into account in all major acquisitions and development projects. Fortum 
was the first major energy company to set the goal of developing solar economy3 in its 
various forms.

We had also discussed climate issues in our family over the years, and through our son 
Joonas’ music hobby, we ended up listening to Al Gore’s speech in Jyväskylä accompanied 
by music industry influencers Ava Numminen and Raimo Päiväläinen. After the perfor-
mance, we came up with the idea that musicians could lead by example and encourage 
people to make low-emission choices in their lives. Jason Mraz, a musician living in the 
United States, has been one good example of such activities. Our daughter Laura told us 
that, at one of his concerts, Mraz had talked about the importance of environmental issues 
and that the audience had been able to plant trees by text message to compensate for the 
emissions caused by the journey to the venue.4

We organised a climate event for musicians and other music industry people at the 
Helsinki Music Centre. It was hosted by the Helsinki Philharmonic Orchestra’s General 
Manager, Hannele Eklund, and later led to the founding of the Myrskyvaroitus – Storm 
Warning association. The association promotes the prevention of the climate catastrophe 
and finding solutions to climate-related problems by encouraging and inspiring each one 
of us to act in a climate-friendly manner in our daily lives.5

When we were setting up the association, I got to know Tapio Kanninen, who had had 
a long career at the UN. Tapio is also a member of the Club of Rome and published Crisis 
of Global Sustainability6 in 2013. The book describes the stages of the world’s awakening to 
environmental issues, starting with the Club of Rome’s seminal report The Limits to Growth. 
It also illustrates how the climate talks7 that began in 1995 expanded each year and how, 
in addition to solutions for climate-related problems, countries started to develop ways to 
defend their own interests, which hindered and slowed down the process of agreeing on 
the required measures.

Tapio Kanninen had also had discussions with Sitra’s President, Mikko Kosonen, and 
Kone’s Chairman of the Board, Antti Herlin, about what Finnish industry could do to curb 
climate change. Antti Herlin invited twelve influencers from the business sector for a meet-
ing on 2 May 2013. A decision was made to launch a project on measures to combat climate 
change that would bring together representatives from the business community. Mikko 

3 http://www.hermannscheer.de/en/index.php/events-mainmenu-6/33-the-solar-economy

4 http://www.ecorazzi.com/2012/08/08/jason-mraz-launches-tree-planting-campaign/

5 http://myrskyvaroitus.fi/tietoa-yhdistyksesta/

6 https://crisisofglobalsustainability.com/about-the-author/

7 https://unfccc.int/process/bodies/supreme-bodies/conference-of-the-parties-cop

Kosonen from Sitra was the chair, and Sitra assumed responsibility for the project prepa-
rations.8

I worked at Fortum at the time, and it was agreed by Fortum and Sitra that I would 
spend six months in 2014 on project planning, supported by experts from Sitra. I still viv-
idly remember how onerous the planning work was. How could we make companies wake 
up? What would bring people together? In addition to Sitra’s experts and other people, I 
also received valuable support from Mika Anttonen, Chairman of the Board of ST1. Mika’s 
key point was that you cannot build a team unless they have a project on which they can 
work together.

I had also worked as an adjunct professor on energy markets at Lappeenranta Universi-
ty of Technology and prepared a course on solar economy. During the course, the students 
did exercises on how different countries could transition to solar economy. During one 
course it finally hit me: in addition to a huge threat, climate change is also a vast business 
opportunity for those developing new solutions, and it creates economic growth, invest-
ment, jobs and tax revenues that can sustain and develop societies. This perspective made 
business leaders sit up and take notice.

The only thing that was needed was a project. Finland had started investing in cleantech, 
but compared to Sweden, for example, we had fewer pilot and reference projects. I had vis-
ited South Korea in summer 2013 and, on the recommendation of Sitra’s Jukka Noponen, I 
had familiarised myself with the Jeju Island project, in which a completely renewable en-
ergy system was developed by companies, cities and the Korean government working in 
collaboration.9 We started planning a similar project in Finland. Sitra took charge of the 
development, and, as a result, the Smart & Clean Foundation, which develops low-emission 
solutions for the Helsinki metropolitan area, was launched in summer 2015.10

Even before this, some major Finnish companies interested in climate issues – Caveri-
on, Fortum, Kone, Neste, Outotec and ST1 – had founded the Climate Leadership Council 
(now the Climate Leadership Coalition) in summer 2014 with the help of Sitra.11 Pertti Kor-
honen, the then CEO of Outotec, was elected the Council’s Chair of the Board, and I had the 
honour of starting as its Chief Executive Officer on 1 September 2014. The network now has 
87 organisational members and is the largest climate business network in Europe.12

I am grateful that I have had the privilege to work on the calling of my youth, full-time 
for the past five years and part-time for a long while before that. Thank you so much, Mari 

8 https://www.telia.fi/telia-yrityksena/yritysvastuu/vastuullisuus-arjessamme/artikkeli/yritykset-

avainasemassa-ilmastonmuutoksessa-newsroom

9 http://www.koreaherald.com/view.php?ud=20190508000664

10    http://smartclean.fi/

11 https://www.sitra.fi/uutiset/pertti-korhonen-climate-leadership-councilin-hallituksen/

12     https://clc.fi/
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Pantsar, for your support on climate issues and for asking me to join you in this book proj-
ect! I had toyed with the idea of a book for a long time, but I would not have managed to 
write it by myself for another few years.

Mari mentioned her experience in the tsunami in her prologue. I do not have a similar 
experience but two weeks after Hurricane Irma, we went to visit friends in Apollo Beach 
in Tampa, Florida. We had not seen our friends in years, and they had planned to organise 
a get-together and invite their neighbours to join us. Due to the hurricane, the event was 
changed to a Hurricane Irma Survival Party, in which guests shared their experiences. Irma 
had travelled directly over Tampa at a speed of more than 250 km/h at its worst. Apollo 
Beach residents had been evacuated to shelters elsewhere for a few days. Returning to their 
homes, they expected to be met with total destruction, but this time Tampa got off lightly. 
Due to the route of the storm, the water level rose by five metres less than forecast. Had the 
eye of the storm travelled fifty miles west, this forecast would have come true. I remember 
a guest telling me that the hurricane came on like a train, and the worst part was that he 
did not know when it would stop gathering strength – or if it would. However, residents 
in many other places were not as lucky as Tampa: for example, 90 percent of the buildings 
on the island of Barbuda in Antigua and Barbuda were destroyed or severely damaged, and 
about half of the island’s residents were left homeless.

It is often said that Finland is a ‘safe nest’, and indeed, we have been saved from such 
disasters exacerbated by climate change as other places in the world have seen by the doz-
en: extreme flooding, storms, drought, extreme heat and crop losses. However, we have 
keys to solutions to a number of problems and to climate change mitigation. With our ex-
pertise and knowledge, our impact can be much greater than our size. To paraphrase the 
agenda of the young: let’s do what we have to do – right now.

Porvoo, 10 August 2021
Jouni Keronen

1.INTRODUCTION
The message of this book, in brief, is that climate change is a systemic problem 

that requires a systemic solution. Climate change, if unleashed, does not mean the 
end of planet Earth, but it threatens our way of life and the current form of civili-
sation. It also threatens to make parts of the planet uninhabitable, the impact of 

which will certainly be felt in all countries.

There have been human beings on planet Earth for about 200,000 years. Yet our entire 
current civilisation, agriculture, industry, cities and literacy have evolved mainly over the 
past 10,000 years, during the Holocene epoch, during which period environmental condi-
tions have been stable.

The environment has controlled the functioning of human societies throughout hu-
man existence. People have usually adapted to even extremely severe natural disasters if 
they have been short-lived, only lasting weeks or months. When the changes have lasted 
longer and have significantly reduced access to food or water, they have resulted in un-
rest, wars, revolutions, or, the worst case scenario, the collapse of an entire community.

The climate, the drought and the resulting famine of 1788 were behind the French Rev-
olution. The French people were dissatisfied with the administration to start with, and the 
food crisis was the last straw for the people, who felt they were treated unfairly.13Scholars 
believe that the Mayan society collapsed because of drought, caused by a decrease in an-
nual rainfall between 1000 and 800 BCE. The decrease was only about 40 percent, but the 
drought caused diseases and wars that eventually led to the society’s collapse.14

The drought between 2007 and 2010 was a key factor behind the crisis in Syria. Due to 
the exceptionally dry period, which lasted for years, crop yields declined catastrophically, 
driving farmers from their farms to cities. In the cities, societal peace was disrupted by 

13 https://www.nytimes.com/2015/04/25/opinion/laurent-fabius-our-climate-imperatives.html

14 https://www.sciencemag.org/news/2012/02/could-bit-more-rain-have-saved-mayas
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sudden, large-scale migration, which resulted in many people becoming refugees.15

Environmental conditions also affect the models of governments. Once access to food, 
water and essential natural resources has been secured, societies have been able to develop 
in a more democratic way, while history has shown that with a crisis looming, power tends 
to become more concentrated, either temporarily or more permanently. This has made it 
possible to conquer natural resources from other countries or defend against attacks from 
outside.16

In the dialogue The Republic, Plato described early on how regimes can change succes-
sively from democracy to oligarchy and tyranny. The main reason for a change in regime is 
often due to a government neglecting or being unable to pursue the interests of the people.

Climate change is rarely the only cause for a particular event. For example, man-made 
changes to land use often have a significant impact on the balance of nature. However, 
climate change often causes an increase in the frequency of adverse effects or exacerbates 
damages.17 The United States Armed Forces and the CIA are among the organisations that 
consider climate change to be a threat multiplier.

As a consequence of climate change, events that previously occurred once every 25–
30 years, such as coral reef bleaching, now occur once every six years.18 Extreme weather 
events previously seen once a century, such as heat waves, hurricanes and flooding, can 
now occur once a decade, and these previously rare phenomena have become the new 
“normal” over the years.

The most dangerous feature of climate change is that, once a critical tipping point is 
crossed, it can generate large-scale multiplier effects that can no longer be controlled by 
humans. For example, the melting of glaciers affect sea currents, the world’s water balance 
and the well-being of species. Nature is a system in which everything affects everything.19 
Over the coming centuries or millennia, the multiplier effects would transfer the earth 
from the stable Holocene to a new state of balance in which the conditions for maintaining 
civilisation in its current form would be very difficult. To prevent these irreversible phe-
nomena from progressing too far and beyond human control, we need to make the import-
ant decision on what kind of future we will end up with.

15 https://www.pnas.org/content/112/11/3241

16 In his essay, Francois Guizot describes in detail issues such as why power has been centralised: https://www.

libertarianism.org/publications/essays/rise-centralized-government

17 https://www.thehagueinstituteforglobaljustice.org/wp-content/uploads/2015/10/working-Paper-9-

climate-change-threat-multiplier.pdf

18 https://www.carbonbrief.org/severe-coral-reef-bleaching-now-five-times-more-frequent-than-40-years-

ago

19 https://www.stockholmresilience.org/research/research-news/2018-08-06-planet-at-risk-of-heading-

towards-hothouse-earth-state.html

In the chapters below, we will describe previous tragedies and global-scale changes 
from the Holocene to the Anthropocene, i.e. the geological epoch in which human is the 
greatest force for change on Earth. We will also describe the progress of climate change 
and alternative paths, climate change mitigation and related challenges. Finally, we will 
propose concrete solutions to rapidly increase mitigation measures to a sufficient level and 
present our views on how the transition should be led.

We believe that we can still avoid the worst consequences of climate change, but miti-
gation measures must be stepped up immediately. The transition to a climate-neutral so-
ciety is large in scale because we have already delayed action for decades -despite having 
had access to the facts of climate science. The scale of the change has been compared to 
post-WWII reconstruction or the Industrial Revolution.

We also believe that a climate-neutral welfare society can, in many ways, be better than 
the current one. It will be cleaner, healthier and fairer, as long as we ensure that the transi-
tion is carried out fairly and that people are involved in the change.

When we present results, statistics and other data in this book, we refer to sources, 
such as research or related coverage in the media. Several partners of ours have also pro-
vided statements for this book. The references offer additional reading material. The book 
also contains our own conclusions and proposals. This book is not a scientific study nor 
are our observations scientific truths but openings for debates and ideas, the underlying 
facts and research of which can be found in the references. The conclusions and proposals 
made in this book are all our own, and they are not the official opinions of our background 
organisations CLC and Sitra.
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2. THE TRAGEDY  
OF THE COMMONS

Climate change mitigation is currently following the pattern of the tragedy of the 
commons. A tragedy of the commons arises in a situation in which everyone has 

free access to a shared, supposedly unlimited resource, such as a common pasture 
or the atmosphere, and individuals maximise their own interests at the expense of 
the common good. Eventually, when enough people put their own interests ahead 

of the shared interest, the resource is spoilt or depleted.20 

Animals grazing on common land has been aptly used as an example of the tragedy of the 
commons. A herder naturally wants to increase the size of his herd as he would gain finan-
cial benefit from the sale of his animals. Before making a decision, he will probably ask 
himself: what will I gain from this? He may carefully weigh up the pros and cons of his deci-
sion – mainly with regard to himself, of course. Although the herder benefits from the sale 
of his animals, the decision would increase the number of cattle grazing on the common 
pasture, depleting its resources, and would have a negative impact on the community.

The negative impact, however, is shared among all the herders using the common, 
so its effect on an individual herder is proportionally smaller than the personal benefit. 
When a big enough number of herders think and act in the same manner, the result is 
a tragedy.

Failure to agree on a shared resource management system in a timely manner will re-
sult in an irreversible overuse of the resource, which could result in the collapse of the com-
munity if the resource is critical to it. This has happened in places such as Easter Island 

20 Lloyd William Forster on the tragedy of the commons: Two Lectures on the Checks to Population. England: 

Oxford University, 1833. Online version of the publication; Garrett Hardin: The Tragedy of the Commons. Science, 

13 Dec. 1968, Vol. 162, No. 3859, pp. 1243–1248

and Nauru. To avoid a tragedy of the commons, there must be an agreement on the use 
and the capacity of the resource, and it must be ensured that there is a guiding price for the 
dwindling resource.

EASTER ISLAND’S ECO-COLLAPSE
The eco-collapse on Easter Island is a prime example of an actual tragedy of the commons. 
Easter Island’s ecological catastrophe also turned out to be the destruction of the island’s 
inhabitants.21

The story of Easter Island begins before 900 CE, when Polynesians followed seabirds 
and discovered Easter Island. Having settled on the island, the population grew, and the 
inhabitants formed various tribes, which started to compete with each other to make 
stone statues, for example.

Local stones were used for the statues, and tracks were built from trees to transport the 
stones. Trees were also used as fuel, to make ropes as well as to build canoes and houses.

Felling and excessive use of trees eventually destroyed the island’s forests, since many 
more trees were felled than grew back. As there were no trees, new canoes could not be 
built, which lead to a decline in fishing. As the trees disappeared, the number of birds used 
for food also decreased. The islanders also engaged in unsustainable agriculture practices 
and over-hunted the island’s game, making access to food even more difficult.

The competition among the islanders for the resulting limited natural resources led to 
the deaths of the island’s animals, plants and also some of its people. The residents’ fight 
over the dwindling resources eventually led to civil war, anarchy and cannibalism. By the 
time the islanders understood the impacts of their actions, it was already too late. The story 
of Easter Island’s eco-collapse will live on in history.

In his book, Jared Diamond asks: “Why didn’t they look around, realise what they were 
doing, and stop before it was too late? What were they thinking when they cut down the 
last palm tree?”22

NAURU
The economy of the small island state of Nauru has been based on phosphate, discov-

ered in the late 19th century. The Pacific Phosphate Company acquired the mining rights 
on the island, and during the mine’s first year of operation, five tonnes of phosphate were 
shipped from Nauru to Australia. The mining rights were later shared by the UK, Australia 
and New Zealand.

21 Jared Diamond: Collapse – how the societies choose to fail or succeed, New York, Penguin Books, 2005

22 http://employees.oneonta.edu/allenth/Class-Readings-Password/EnvironmentalCollapseOfEasterIsland.pdf
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Nauru gained its independence in 1968, and the government of Nauru obtained all min-
ing rights for itself. The Nauruans became wealthy as every citizen owned the island’s land. 
The citizens did not have to pay taxes to the government. In terms of GDP per capita, Nauru 
became the richest country in the world.23 The phosphate mine was located in the middle 
of the island, and as much phosphate as possible was mined. The islanders moved to live 
on the narrow shoreline to give way to the mine. Nauru unsuccessfully invested its mining 
profits in hotels, properties, ships and musicals, and acquired its own airline that could have 
carried ten percent of Nauruans at a time.

In the early 2000s, the mine started to run out of phosphate. The depletion of the is-
land’s phosphate reserves, and poor investments combined with corruption bankrupted 
Nauru. Wealth had also made people lazy, and they had no sources of livelihood. It had 
been known in advance that the mine would become depleted, but for some reason the 
Nauruans did not react to this in time.

Wealthy people became poor, unhealthy people. The population suffers from health 
issues such as obesity and cardiovascular diseases. Few Nauruans live to be older than 60. 
In the phosphate boom, Nauru not only lost its money, but the phosphate mine devastated 
80 percent of the island’s area, making it next to impossible to farm on the island. The is-
landers also lost their fishing skills, although the island is ideally located in the rich fishing 
waters of the middle of the Pacific Ocean. Nauru now sells fishing licences in its waters and 
earns income from accommodating asylum seekers seeking entry to Australia. Amnesty 
International calls the island an ‘open-air prison’24. Nauru is the only country in the world 
that has been, in the past 50 years, both the richest country in the world and among the 
poorest five countries in the world in terms of GDP per capita.25

One wonders, after hearing the story of Nauru, why the island’s government did not 
take action, knowing that the phosphate reserves were being depleted, and start a process 
to find new sources of livelihood while the country was still wealthy. Could the example 
of Nauru teach any lessons to those economies that are dependent on fossil fuels and their 
exports?26

23 https://www.abc.net.au/news/2018-09-06/when-asylum-seekers-stop-where-will-nauru-get-its-

money/10199362

24 https://edition.cnn.com/2016/10/18/asia/australia-nauru-offshore-amnesty/index.html

25 https://dynamic.hs.fi/2018/naurusaari/index.html , https://dynamic.hs.fi/2018/naurusaari/index.html

26 https://www.youtube.com/watch?v=aG_eaAt2JN0

3. FROM THE HOLOCENE 
TO THE ANTHROPOCENE
Mankind has lived in harmony with nature for thousands of years. However, this 
harmony has been shattered over the past few decades. Man has harnessed nature 
to serve his own interests to such an extent that the environment and climate are 

already unreasonably strained. One wonders if we even realise the extent to which 
we have harnessed planet Earth in order to satisfy our needs. Do we understand 

that our actions are turning against us?

THE HOLOCENE – A STABLE ERA
By examining Earth’s different geological eras and the concentration of carbon dioxide in 
the atmosphere we can see a clear connection between greenhouse gas concentrations and 
temperature trends. By looking at these eras and the concentrations of greenhouse gases 
in the atmosphere, it is possible to predict the direction in which the conditions on planet 
Earth are evolving as a result of human activity?

Planet Earth formed about 4.5 billion years ago.27 Throughout its history, our planet 
has gone through several climatic changes, and the concentration of carbon dioxide in the 
atmosphere, temperatures and the sea level have fluctuated a great deal.

The sun is the main force to influence Earth’s climate. The amount of solar irradiance on 
Earth has not increased since the 1950s, but the atmospheric temperature has risen. During 
this time, solar activity has had no impact on the rise in temperature.28

Greenhouse gases are essential for current forms of life, as the so-called greenhouse 

27 U.S. Geological Survey; https://pubs.usgs.gov/gip/geotime/age.html

28 https://climate.nasa.gov/causes/
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effect means that the average temperature on Earth is approximately 15°C. This allows for 
our current climate. The main naturally occurring greenhouse gases in the atmosphere are 
water vapour, carbon dioxide, methane, nitrous oxide and ozone.29

When there have been lower levels of greenhouse gases, such as carbon dioxide, in the 
atmosphere, the air temperature has been lower. As carbon dioxide concentrations have 
risen, so has the air temperature. One diabolic effect of man-made greenhouse gas emis-
sions is that they overheat the atmosphere if their volume grows too high.

Mark Lynas’s book Six Degrees describes the conditions that have prevailed when Earth 
has been 1–6°C warmer than in the pre-industrial era. The book illustrates how mountain 
glaciers have melted and what impact this has had on glacier-fed rivers as well as what 
effect the melting of Arctic-sea ice has had on the sea level.

The most frightening phenomena described in the book have started at a temperature 
approximately 5°C higher. One of these events was the most devastating wave of mass ex-
tinction in Earth’s history at the end of the Permian (251.4 million years ago). Studies have 
shown that volcanoes emitted large amounts of carbon dioxide, and the planet’s average 
temperature rose so high that the clathrates contained in the warmed up deep seabed dis-
charged methane into Earth’s atmosphere.30 The wave of mass extinction depleted marine 
life and destroyed earlier corals.31

In addition to volcanic eruptions, studies have suggested other causes for the mass ex-
tinction such as asteroid impact and climate change caused by continental drift or combi-
nations of these, and the mass extinction is presumed to have progressed either gradually 
or in several waves over millions or hundreds of thousands of years.

The last time the concentration of carbon dioxide in the atmosphere was at the same 
level as it is today, more than 400 ppm (parts per million), was in the Pliocene Epoch, 
approximately 5.3–2.6 million years ago. The climate was more humid, and the sea and 
land surface temperatures were, on average, approximately 2–4°C warmer than today. The 
temperature near the South Pole was approximately 20°C higher than now. The sea lev-
el was approximately 10–22 metres higher than today, and there were significantly fewer 
glaciers. Sedimentary records and plant fossils have shown that trees grew at the South 
Pole.32 Scientists estimate that the conditions of the Pliocene may well be the direction in 
which our planet’s climate is evolving, as a consequence of human-generated greenhouse 
gas emissions.

29 www.ilmasto-opas.fi

30 https:// https://en.wikipedia.org/wiki/Permian%E2%80%93Triassic_extinction_event ; https://www.

researchgate.net/publication/304780351_Methane_Hydrate_Killer_cause_of_Earth’s_greatest_mass_extinction

31 Matti Eronen: Jääkausien jäljillä, p. 72; Karttakeskus, Maapallo (Earth), pp. 32–33

32 https://www.theguardian.com/science/2019/apr/03/south-pole-tree-fossils-indicate-impact-of-climate-

change

Following the regular geological cycle, the climate system would now be heading to-
wards the next ice age. Carbon dioxide released into the climate as a result of human activ-
ity has, however, pushed the climate system off track.33

In the Holocene, before the industrial era, nature has been able to correct any changes 
in the carbon cycle in the soil and in the oceans, as well as changes in the balance of the 
water cycle. This has ensured that energy flows have also been balanced, and Earth has 
remained hospitable to life.34

Currently, the planet’s biosystems on land capture approximately twelve gigatonnes of 
carbon dioxide and the oceans approximately nine gigatonnes every year. Anthropogenic 
fossil emissions count for 34 gigatonnes and land use changes and wildfires, for example, 
another five gigatonnes, so we can see that there is no balance and about half of the fossil 
carbon dioxide emitted remains in the atmosphere.35

Compared to other interglacial periods, the climate in the Holocene has been excep-
tionally stable, and the temperature and concentration of carbon dioxide in the atmo-
sphere have varied relatively little. The concentration of carbon dioxide in the atmosphere 
was around 260 ppm at the beginning of the Holocene and around 280 ppm before the 
start of industrialisation.36 Scientists estimate that had there been no man-made changes, 
the Holocene would have continued for at least another several thousand years.37

During the Holocene, we have also seen how humans can have an impact on the state 
of the environment and climate. One example is the European colonisation of the Amer-
icas, which is considered to have started in 1492 when Christopher Columbus arrived in 
America with the Spanish Navy. As a result of European colonisation, 90 percent of the 
Americas’ indigenous population died before the 17th century, killed either by imported 
disease or by Europeans. Within a hundred years of the arrival of Europeans, the size of 
the indigenous population fell to a tenth of its original size, from 60 million to only six 
million. As the size of the population diminished, so did agricultural activities. Forest and 
other plants spread over the former agricultural land, and about 56 million hectares of 
land were afforested. For comparison: the total forest area in Finland is 26 million hect-
ares.

As they grew, the plants absorbed carbon dioxide from the atmosphere, acting as car-

33 https://ilmasto-opas.fi/fi/ilmastonmuutos/ilmio/-/artikkeli/b0b91934-12d1-49cd-88dd-7e08250a4e88/

maapallon-ilmastohistoria.html

34 https://www.nature.com/articles/461472a

35 https://www.globalcarbonproject.org/carbonbudget/18/presentation.htm

36 https://www.princeton.edu/news/2018/07/30/carbon-leak-may-have-warmed-planet-11000-years-

encouraging-human-civilization

37 https://www.nature.com/articles/461472a#ref4
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bon sinks. The atmospheric CO2 concentration declined by about 7–10 ppm in one hundred 
years, which was part of the reason that global temperature dropped by 0.15 degrees in the 
late 16th and early 17th centuries. The era in which the phenomenon occurred is known as 
the “Little Ice Age”. Its effects were seen around the world two centuries before the Indus-
trial Revolution. In Europe, the disruption of agriculture caused by the cold weather led 
to famine, the River Thames in London froze over and Portugal suffered numerous snow-
storms.38

 
INDUSTRIAL REVOLUTION 

 
The Industrial Revolution started to change the world from the late 18th century 
onwards. It was accompanied by many useful developments, such as the expansi-
on of prosperity, reduction of poverty and improvements in health care. During 

the Industrial Revolution between 1800 and 2017, the world’s population increa-
sed six-fold while production increased 65-fold. Inexpensive fossil fuels and other 
natural resources were increasingly used in production. Environmental problems 

grew worse and income gaps widened all the while.

- Economic Historian Lennart Schön39

The Industrial Revolution is considered to have begun in the 1780s with the invention of 
the steam engine. The steam engine made it possible to build cotton mills in England. The 
mills provided people with paid employment, and people started to move from rural to 
urban areas in search of a better livelihood. Firewood was first used as the heat source in 
steam engine boilers, but it was later replaced by coal. As the use of wood as fuel declined, 
more land became available for agricultural uses. This was a welcome reform for a nation 
that had been starving for a long time.

Factory work, however, created its own social problems. Factory workers often had to 
live in slums growing on the outskirts of towns and cities, and their working conditions 
were abysmal. The use of coal for energy production and work in mines caused health 

38 Earth system impacts of the European arrival and Great Dying in the Americas after 1492, Alexander, Koch; 

Chris Brierley; Mark, M. Maslin; Simon L. Lewis: Quaternary Science Reviews, Volume 207, 1 March 2019, Pages 

13–36.; https://www.nytimes.com/2019/02/05/climate/little-ice-age-colonization.html; https://www.science-

direct.com/science/article/pii/S0277379118307261; R. Neukom, & al., Inter-hemispheric temperature variability 

over the past millennium, Nat. Clim. Change, 5 (2014), pp. 362–367, 10.1038/NCLIMATE217

39 Lennart Schön: Maailman taloushistoria, 2nd edition 2017: Vastapaino

problems for the working population. This gave rise to workers’ movements with the aim 
to reduce the exploitation of the working class and improve their working conditions.

The production of coke from coal started during the second wave of industrialisation 
(1830–1880), and its use in energy production enabled England to become a major pro-
ducer of iron. Logistics started to improve on a large scale with the construction of canals, 
steam-powered river vessels and train tracks. Electric power was introduced in factories.

The use of coal enabled large-scale energy production and industrial activities. The 
rapidly growing use of electricity increased the demand for coal. The textile industry and 
the manufacture of railway tracks began to wane in England during the third wave of in-
dustrialisation, at the turn of the 20th century. Germany and the United States became 
the leading industrialised countries. The large-scale manufacturing of electric and com-
bustion engines, chemicals and steel products began. The electrification of factories sig-
nificantly improved the health and safety of factory workers and the air quality in cities.

In the early 20th century, the use of oil also began to grow significantly, mainly in 
transport, and a significant petrochemical industry emerged alongside it. The next wave of 
industrialisation, which began in the 1930s and continued until the 1970s, was character-
ised by the large-scale production and use of petrochemicals, the introduction of nuclear 
power to complement coal-fired power generation and the mainstreaming of motor vehi-
cles and consumer durables. 40 

The main focus of industrial development was on cost competitiveness. Industrial 
work was developed and organised according to Frederick Winslow Taylor’s teachings. 
This meant that the efficiency of production methods was maximised, which lowered 
product prices while enabling rapidly growing production volumes.41

Although this development led to improved resource efficiency of individual machines, 
lower prices led to accelerating growth in the use of raw materials and fuel, which in turn 
caused increasingly severe environmental problems. As early as the mid-19th century, the 
problem was so worrying that scientists such as the well-known economist William Stan-
ley Jevons were concerned about the sufficiency of coal resources. He argued that, contrary 
to common intuition, technological progress could not be relied upon to reduce fuel con-
sumption.42

People used a few million tonnes of coal globally for energy production in the mid-19th 
century, but just a little more than 50 years later the figure was 300 million tonnes. In the 
mid-20th century, the consumption of another fossil fuel, oil, exceeded the consumption 

40 https://pdfs.semanticscholar.org/40b7/36a52efc708f744c7ecff9d6a3510d3a5c17.pdf

41 Seppo Zetterberg (ed. Finnish edition): Muutosten vuosisata 1, p. 272–273. Based on: Power, Wealth & Pover-

ty, The Family, Science, The Arts, Passing Parade. WSOY, 1992

42 ”Ecological paradoxes: William Stanley Jevons and the paperless office”. Human Ecology Review. 13 (2): 

143–147
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ciety, made possible by the Industrial Revolution, began to expand, people began to con-
sume more than ever before, which led to the need for increasingly larger landfills.

In terms of the use of resources, the economic model transformed from the circular 
economy of the past into a very linear one. Ever-increasing volumes of natural resources 
were used to make products that were consumed or used until the end of their useful 
life, after which they ended up in incinerators or landfills or, in the worst-case scenario, 
as waste in the environment. Energy consumption grew steadily, and it was – and still 
continues to be – produced using cheap fossil fuels. The key indicator of the economic 
performance of a country, gross domestic product (GDP), measures the value added to 
economic flows rather than reserves. Industrialisation and the consumer society led to a 
linear economy in which the need for raw materials and the amount of waste increased; 
we could even say they both grew exponentially.

The linear economic model might survive for quite some time in a world with only a 
very limited number of people. In the current situation however, population growth com-
bined with ever-increasing consumption has created major sustainability problems.

Already in the late 18th century, economists David Ricardo and Thomas Robert Mal-
thus presented pessimistic scenarios about how population growth and the growing 
need for natural resources, such as the agricultural land that follows population growth, 
would make it impossible to achieve or maintain a high standard of living. If workforce 
and raw material resources in one country were insufficient or depleted, they were pro-
cured from emerging economies. Ricardo’s theory of competitive advantage and free 
trade accelerated this development.

Thomas Robert Malthus developed 
a theory according to which population 
growth is exponential while the growth 
of food production is linear. This would 
lead to the limits of food production and 
the numbers to which a human popula-
tion can grow being quickly reached.

of coal.
The environmental and climate problems caused by fossil fuels have been known since 

the early 20th century in the form of so-called smog. The incomplete combustion of coal 
produces carbon dioxide as well as sulphur dioxide, carbon monoxide and particulates, 
which are dangerous to health and cause acid rain. In December 1952, air pollution from 
the burning of coal, combined with weather conditions that were favourable for fog forma-
tion, resulted in one of history’s worst air pollution events in London. The five-day air-pol-
lution event is known as the Great Smog of London. Approximately 4,000 people died al-
most immediately, and the total death toll peaked at about 12,000. In addition, 150,000 
people contracted respiratory diseases. The Clean Air Act came into force in England after 
the Great Smog of London in 1956, banning the burning of polluting fuels in “smoke con-
trol areas” across the UK. .43

 
FROM A CIRCULAR ECONOMY  

TO A LINEAR ECONOMY 
 

For most of humankind’s history, we have lived in a circular economy and used 
almost all objects and materials until they were no longer usable. Over the last 
few decades we have, however, moved into a linear economy in which materials 
and energy are used in a wasteful manner. We have to move back to a circular 

economy now.

Before the emergence of the consumer society in the mid-20th century, people lived in 
a circular economy. With almost everything in short supply, people could not afford to 
waste anything. Objects were not discarded if anyone had any use for them. If an object 
could not be used immediately, it was kept in case it might come in use later. Packaging 
methods were very different than today. Until the 1950s and 1960s, people in Finland usu-
ally took household waste to muck heaps near their houses. Agricultural society produced 
little waste, and even that was mainly biodegradable in composition. There was no need 
for landfills, and small volumes of glass, porcelain and similar waste were hidden in the 
neighbourhood or under the buildings. 

As the level of urbanisation grew, landfills needed to be built further away from resi-
dential areas. Finland started to become more prosperous in the 1950s, and as the wealth 
expanded in the following decades, rural areas also needed landfills. As the consumer so-

43 http://www.bbc.com/future/story/20151221-the-lethal-effects-of-london-fog

As we exceed the planetary bounda-
ries, it is necessary to decouple 
economic growth from the resource 
use and environmental impacts. In 
the past the policy was driven by 
our concerns for economic gro-
wth over those for the planetary 
boundaries, while in the future 
respecting planetary boundaries 
should come first. By implemen-
ting deep system change through 
circular economy we can do that 
and improve our wellbeing at the 
same time.

– Janez Potočnik, Co-Chair of the UN 
International Resource Panel

Some have argued that due to the In-
dustrial Revolution, Malthus’s theory is no 
longer valid. The rapid growth in the world 
population supports this conclusion. In 
1800, the world population was estimated 
at one billion, 120 years later at two billion, 
and 40 years later, in 1960, there were al-
ready three billion people on this planet. 
Over the next 40 years, the population 
grew by three billion, and in 2000 there 
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were six billion people. In 2019, the figure 
was 7.7 billion.44

Although Ricardo’s and Malthus’s 
models and their assumptions can be crit-
icised, they brought some of the issues 
related to population and consumption 
growth into debate from the perspective 
of resource sustainability, even if, in the 
context, land was primarily seen to have 
value in terms of productivity. It was not 
until the 1970s that the significance and 
importance of environmental impacts and 
the processes that sustain life on Earth be-
came more widely understood.

Reversing the curve of resource con-
sumption and abandoning the current lin-
ear economic model is a difficult task, as 
the industry’s infrastructure with millions of jobs and established corporations has been 
built to support the maintenance of the linear economic model since the beginning of the 
Industrial Revolution.

The linear economic model is coming to an end, in any event, as certain important nat-
ural resources are already at risk of running out. For example, the sufficiency of metals 
required in batteries and electric cars, such as cobalt, nickel and lithium, in the coming 
decades has raised concern.45

Countries around the world have already taken steps towards a modern circular econ-
omy, in which the principles of the old circular economy have been updated with new 
technological solutions, such as digital sharing platforms. The measures taken by various 
countries have, however, been inadequate so far, despite many wonderful developments.

Finland, for example, was the first country in the world to draw up a roadmap to a 
circular economy in 2016. More than ten other European countries have since drawn up 
theirs, and many other countries around the world are planning theirs. In Shanghai, which 
has a population of 25 million, a law was passed in July 2019 that makes waste sorting 
mandatory. Violation of the law may result in fines.46

Circular economy must be seen as an economic model that involves much more than 

44 https://www.worldometers.info/world-population/#pastfuture

45 https://www.tekniikkatalous.fi/uutiset/akkujen-materiaali-hupenee-aalto-kehittaa-keinoja-joilla-litium-

ja-muut-akkumetallit-saataisiin-kierratettya/d51cc772-e507-3fca-810b-e8e736952d21

46 https://yle.fi/uutiset/3-10867401

just recycling. Recycling often only covers mistakes already made, while the essence of cir-
cular economy is that products are designed to ensure that no waste is generated, their 
materials are reused in different products, and remain in circulation and non-renewable 
resources are replaced by renewables.

 
IDEALS MADE IN HOLLYWOOD  

AND CONSUMERISM

Henry Ford was a pioneer, as he introduced the conveyor belt at his car factories to cut 
production costs and increase production efficiency in the United States in 1913. Ford’s 
idea was that cars should be cheap enough for workers to afford to buy them, while wages 
should be high enough to buy a car. Buying a car became even easier when the General 
Motors Acceptance Corporation was founded in the 1910s and began granting loans to car 
buyers. The “Buy Now, Pay Later” scheme quickly boosted car sales.47

The conveyor belt introduced by Henry Ford in automotive manufacturing spread to 
other industries, and more products could now be manufactured faster and more efficient-
ly. Mass production guaranteed cheap prices for consumer products, which was accompa-
nied by a welcome phenomenon: even people of limited means were able to enjoy products 
that had previously been classified as luxury goods.

 Propaganda during the WWI and the teachings of Sigmund Freud led citizens to buy 
goods and services that they did not actually need. Edward Bernays, often referred to as 
the father of public relations, turned manipulation into the art of marketing. Bernays made 
use of Freud’s notion that irrational forces drive human behaviour. In his book Propaganda, 
Bernays argued that by understanding the public mind, people’s behaviour can be ma-
nipulated without them even noticing. For example, in 1920s America, it was considered 
taboo for women to smoke in public. Bernays proved the power of his doctrine by ma-
nipulating women into believing that smoking was a symbol of freedom and independ-
ence when a group of beautiful, young women lit “torches of freedom” at an Easter parade. 
Manipulation appealed to both people’s positive and negative emotions, sometimes even 
using untruthful means.48

Product advertising and marketing spawned a huge business in the United States and 
around the world, seeking to entice people to constantly buy an increasing number of 

47 https://www.library.hbs.edu/hc/credit/credit4d.html

48 https://theconversation.com/the-manipulation-of-the-american-mind-edward-bernays-and-the-birth-

of-public-relations-44393

In the future, we will need to pro-
vide consumers with the same or 
better benefits, businesses with the 
same or higher profit and the same 
or improved competitiveness with 
a tenth of the resources that we 
currently have. This will mean that 
non-renewable resources will, in 
practice, remain in perpetual closed 
loop circulation, and the use of 
renewable resources needs to be 10 
fold reused and the use limited by 
their rate of renewal.

– Sirpa Pietikäinen,  
Member of the European Parliament
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products. During WWII, advertisers promised Americans that by the end of the war, more 
consumer products would be available to consumers. When the traumatic war finally end-
ed, the consumption-hungry public was able to satisfy their desire to buy.

The most famous and popular entertainment machine in the world, Hollywood, com-
bined the American dream with commercialism and consumerism, and a person’s value 
was determined by what he or she owned or consumed. This allowed companies selling 
products to gain visibility for their brands, and they were happy to finance such activities.  
Today, the Hollywood entertainment machine has managed to become one of the most in-
fluential opinion leaders in the world and has spread its influence almost across the whole 
world.49 The ideal created by Hollywood also spread the “consumption fest” to Finland 
when the country became more prosperous.

The manufacturing industry was inherently able to take advantage of the great busi-
ness opportunity that arose from the fact that people’s concepts of well-being in the in-
dustrialised world culminated in ownership and consumption. The more products that 
could be made from cheap natural resources on a conveyor belt using cheap fossil ener-
gy, the better the company’s bottom line. The industry’s interest was not to manufacture 
long-lasting products, of course, but to sell as many products as possible. Due to the com-
petition, the product prices were driven as low as possible.

Consumerism has now gone so far as to cause massive addiction: in the United States, 
for example, addictive behaviour reduces people’s level of happiness. According to a recent 
study, addictions are the biggest reason why, despite all its wealth, the United States is 
only ranked 19th in the world happiness report.50

Professor Arto O. Salonen talks a lot about the loss of a sense of meaning in life due 
to improved material well-being, mirroring his ideas to the Finnish perspective, too. He 
thinks that living in abundance has already become a problem for many and they have lost 
a sense of meaning of life. The solution that Salonen offers is a systemic understanding of 
the valuable goals in life, reflecting on the question “what is enough?” and investing in 
social wealth, i.e. respectful interaction with other people. According to Salonen’s laudable 
ideas, everyone can lead a meaningful life, regardless of their level of income or position 
in society.

The challenge in the systemic change to break free from over-consumption has been – 
as the Bernays case shows – that the marketing and advertising business has always been 
run by highly intelligent and competent people.

Social media and the algorithms currently in use have taken the model of psychological 
influencing to a whole new level. They constantly gather data about what billions of peo-

49 https://www.ijert.org/research/the-promotion-of-american-culture-through-hollywood-movies-to-the-

world-IJERTV1IS4194.pdf

50 https://www.vox.com/2019/3/21/18275796/happiness-report-usa-ranking-2019

ple like, search and purchase online, and use this data in marketing.

FAST FASHION

Fast fashion is a good example of the growth in consumption. The textile and clothing in-
dustry is able to produce cheap products at low production costs in countries where cheap 
labour is available. New collections are launched on the market several times a year.

According to a 2000 EU report, fashion houses produced an average of two collections 
a year in 2000. In 2011, an average of five collections were produced, and some fast-fashion 
chains offer up to 24 collections a year.

Manufacturers of fast fashion have little need for warehouses as their products move 
directly from factories to shops. Products can be pre-ordered online, and pre-marketing 
ensures that the collections are sold out quickly, creating space for new collections. Fast 
fashion products do not withstand many uses or washes. And from the manufacturer’s 
point of view, they do not need to, as wear and tear ensures that new, cheap products are 
sold.

The environment, however, pays a high price for fast fashion. The textile industry con-
sumes lots of natural resources and is the second most polluting industry in the world. 
One kilo of cotton is needed for a pair of jeans and 10,000 litres of water is required to grow 
this amount of cotton. It would take one person ten years to drink this amount of water.51 
According to the UN, the fashion industry consumes more energy than the aviation and 
shipping industry combined.52

The competition between the Finnish textile industry and cheap imports accelerated in 
the 1980s and 1990s, and production in Finland decreased.53 Today, it is largely outsourced 
to countries with cheaper production costs. Globally, the textile industry is imbued with 
social problems such as child labour and low wages. Unfortunately, fast fashion is often 
made in countries where environmental and social standards are below par. Products are 
shipped across the world, and costing just a few euros, they end up in consumers’ ward-
robes for a very short time. Eighty-five percent of textiles end up in landfills or incinerators 
after use, even if the materials could be reused according to circular economy principles.

51 https://unfccc.int/news/un-helps-fashion-industry-shift-to-low-carbon

52 https://unfccc.int/news/un-helps-fashion-industry-shift-to-low-carbon

53 http://www.tkm.fi/lehdistokuvat/tekstiiliteollisuusmuseo/Lue_historia.pdf



20

PLASTIC

The production and use of plastic illustrate the inefficiency of the linear economy and the 
environmental damage it causes as well as the tragedy of the commons to the oceans. In 
2016, Ellen MacArthur Foundation published a report predicting that there will be more 
plastic in the ocean than fish by 2050.54

The use of plastic has grown exponentially since the 1950s. 8.3 billion tonnes, or 
8,300,000,000,000 kilogrammes, of plastic are estimated to have been produced since 
then. This is more than a thousand kilogrammes per person living in the world in 2019.

Plastic got its name from its plasticity, and different plastic materials are easy to use 
in a variety of applications. In our everyday lives, we are perhaps most used to plastic as a 
packaging material. It is almost ubiquitous as it is used in cosmetics and textiles, electron-
ics and building materials, vehicles, and medicine, such as dentistry, as a replacement for 
harmful amalgam fillings.

Plastic has many clear environmental benefits. Food packaging, for example, ensures a 
longer shelf life for food and reduces food waste. Plastic weighs less than other materials, 
which reduces fuel consumption in cars and airplanes.

The biggest challenge for plastic is that it uses oil as its raw material, and as it is a cheap 
disposable material, recycling it has not been very profitable. Of the 8.3 billion tonnes of 
plastic produced since the 1950s, less than a mere 10% has been recycled, according to vari-
ous sources. About 80% of plastic has ended up in landfills, the natural environment or the 
oceans, and 10% has ended up in incinerators, which causes greenhouse gas emissions and 
other air pollution problems.55

Although, almost everywhere in the world, the public has become more aware of plas-
tic being discarded into the environment in recent years, as scientists estimate that the 
amount of waste going to landfills and the environment will exceed 12 billion tonnes by 
2050 if the current trend continues.

Plastic is also becoming a big problem in the Baltic Sea. Microplastics are transported 
with seafood onto our plates and into our bodies. As yet, there has not been any compre-
hensive research on the health risks of microplastics, but they are already found almost 
everywhere in the natural environment: marine life, birds, mammals, humans, and even 
the deepest part on Earth, the Mariana Trench.56

The use of plastic is already restricted and banned in many parts of the world. In Kenya, 
for example, carrying disposable plastic bags can result in fines or imprisonment, and the 

54 https://www.ellenmacarthurfoundation.org/publications/the-new-plastics-economy-rethinking-the-

future-of-plastics

55 https://www.sciencedaily.com/releases/2017/07/170719140939.htm

56 https://www.wpr.org/plastic-everywhere-how-can-you-use-less

European Commission banned some disposable plastic products in 2018.57

MARKET ECONOMY, CAPITALISM, QUARTERLY 
CAPITALISM, INVESTMENTS AND GROWTH

 
There are those who increasingly question whether the current market econo-
my and capitalism can curb climate change, the extinction of species and the 

overexploitation of natural resources. Changing these systems would, however, 
take too long, and measures to address sustainability challenges need to be taken 

without delay.

A free-market economy is an ideology according to which the market would be perfectly 
competitive if it was allowed to operate freely without any disruptive factors. Demand and 
supply result in balance, and free competition introduces new products to the market and 
lowers costs.

In a market economy, companies produce solutions in order to compete with each oth-
er over whose products consumers buy. Consequently, if consumers decide to buy mainly 
low-emission products, companies will switch to producing those.

Adam Smith introduced the concept and mechanism of the “invisible hand”, accord-
ing to which the pursuit of self-interest also works for the common good in a free market. 
There are plenty of examples of this. In cases where the market has not been restricted by 
any conditions, the “invisible hand” has led to problems such as the pollution of the oceans 
and the atmosphere. The invisible hand is tirelessly looking for cheaper raw materials, pro-
duction methods and alternative ways to reuse and dispose of waste, and if a resource is 
found the use of which has not been limited or priced for some reason, such as the oceans 
and the atmosphere, it is put to use and overexploited due to the huge number of people 
on the planet.

Capitalism is a system in which the means of production are privately owned and con-
trolled instead of being owned and controlled by a government. Quarterly capitalism has 
recently become a widespread market economy phenomenon, in which companies plan 
their strategies and goals in the short rather than the long term and publish an interim re-
port four times a year. The term ‘quarterly capitalism’ was coined in the United States. US 
companies publish interim reports four times a year, i.e. quarterly, and companies can pay 

57 https://www.theguardian.com/environment/2017/aug/28/kenya-brings-in-worlds-toughest-plastic-bag-

ban-four-years-jail-or-40000-fine; https://www.europarl.europa.eu/news/en/press-room/20190321IPR32111/

parliament-seals-ban-on-throwaway-plastics-by-2021 
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dividends to their shareholders at that time. Listed companies in Finland are also required 
to publish interim reports quarterly on the basis of the obligation to regularly disclose in-
formation. As companies do not want to disappoint their shareholders with the reports, 
they aim to achieve the best possible results all the time.

Quarterly capitalism accelerates a company’s need to make a profit, which means that 
it becomes proactive in the search for cost advantages. Quarterly capitalism may also slow 
down a company’s transformation, especially if the transformation would weaken its fi-
nancial performance for a slightly longer period of time.

The cornerstone of market economy and capitalism is that investors receive a return on 
their investment. It is easy to be critical of this system, but if we think about our pension 
funds, for example, everyone certainly wants to get the pension they have been saving for 
decades.  If these savings were not invested and the investments did not generate a profit 
in excess of inflation, the value of the pension savings would fall sharply and would not be 
enough to cover the pension payments. An inflation rate of 2% would halve the purchasing 
power of the savings in 35 years.

It is not possible to change the system 
based on a market economy and capitalism 
within the timeframe required by climate 
change, but the market must be made to 
function properly through the pricing of 
externalities - costs caused by a producer 
that is not financially incurred by that pro-
ducer. The most important factor is to set 
a price for greenhouse gases and the loss 
of biodiversity that is commensurate with 
their disadvantages. Such price only exists 
for a proportion of a few percent at the mo-
ment.

The former Governor of the Bank of En-
gland, Mark Carney, defended capitalism as a solution to climate change in July 2019. The 
transition to a low-emission economy has created a huge market, for which companies 
are expected to provide solutions. Capital must be transferred from investments that are 
now accelerating climate change to investments that tackle climate change. This requires 
clear rules regarding, for example, the price of CO2 emissions. Carney pointed out that the 
change must take place quickly, and that companies that do not adapt will almost certain-
ly go bankrupt without question.58

58 https://www.independent.co.uk/news/uk/politics/climate-change-companies-bankrupt-mark-carney-

impact-a9030231.html

THE ANTHROPOCENE – ARE HUMAN BEINGS 
REALLY THE GREATEST GEOLOGICAL FORCE 

ON OUR PLANET?59

 
Humanity has evolved into a geological force, which has led Earth to a whole new 

state of being, a new geological epoch, the Anthropocene. Man has irreversibly 
altered operations on the entire planet: the overall functioning of the atmosphere, 

the biosphere, the hydrosphere, glaciers, and Earth’s crust.

– Tero Toivanen, PhD, BIOS Research Unit

The impact of human activities is reflected in the amount of the natural resources that 
have been used. According to the Organisation for Economic Co-operation and Develop-
ment (OECD), the use of material resources grew from 27 gigatonnes to 89 gigatonnes be-
tween 1970 and 2017. It is projected to almost double from the 2018 level (90 gigatonnes) 
by 2060 (167 gigatonnes), unless new rules are put in place for the use of resources.60

The OECD warned that failure to halt the growth of resource use would jeopardise hu-
man well-being due to over-exploitation of natural resources. This will manifest itself in 
the acceleration of climate change, the extinction of species, the depletion of natural re-
sources and pollution.61

The 1950s can be considered a significant turning point in the impact of human ac-
tivities. Natural mechanisms – carbon sinks such as oceans, plants and soil – were able 
to sequester almost all of the CO2 emissions from fossil fuel combustion until the early 
20th century, but the volume of man-made greenhouse gases has been so high since the 
1950s that the oceans, plants and soil can no longer achieve this. Around half of man-made 
greenhouse gases remain in the atmosphere for tens, hundreds, and even thousands of 
years to continue to warm the climate.62

There are other examples of man’s impact on the planet: we move ten times more sed-
iment than the planet’s erosion processes; we produce more nitrogen fertiliser than all 
terrestrial bacteria and more sulphate than marine phytoplankton in the world’s oceans.

We have also brought about the sixth wave of extinction, in which the loss of biodiver-

59 https://www.economist.com/briefing/2011/05/26/a-man-made-world?story_id=18741749

60 https://www.oecd.org/environment/global-material-resources-outlook-to-2060-9789264307452-en.htm

61 https://read.oecd-ilibrary.org/environment/global-material-resources-outlook-to-2060_9789264307452-

en#page1

62 https://www.globalcarbonproject.org/carbonbudget/18/presentation.htm

Capitalism without borders will 
not be able to meet the challenges 
of climate change, but with the 
right rules and regulation it can be 
harnessed to tackle climate change. 
Companies are ready for even strict 
regulation if the rules are the same 
for everyone and they are known in 
time. Climate change mitigation is a 
huge opportunity for businesses.

– Jyri Häkämies, Director General, 
Confederation of Finnish Industries
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sity and the ecosystem services it produces is taking place faster than ever before in human 
history. We cause 90% of the extinction of species, and the number of endangered species 
is constantly increasing. One million animal and plant species are in danger of extinction.63

Of all large mammals, defined as rabbits and larger mammals, it is humans who are the 
most populous species on Earth (7.7 billion). There are just over six billion human-tamed 
and domesticated animals such as cows, sheep, pigs, dogs, goats, cats, water buffaloes and 
horses. The only “wild animal” in the top ten is the rabbit, with an estimated population 
of 900 million.64

According to the WWF Living Planet Index, the size of vertebrate populations declined 
by 60 percent on average from 1970 to 2014. The extinction of animal species has been 
the most dramatic in South and Central America, where just over a tenth of vertebrates 
survive.65

According to the Intergovernmental 
Science-Policy Platform on Biodiversity 
and Ecosystem Services (IPBES) report 
published in April 2019, this collapse is 
explained by familiar causes: land and sea 
use change, direct exploitation of organ-
isms, climate change, pollution and inva-
sive alien species.66

Liisa Rohweder is demanding that de-
cision-makers finally show that they have the backbone to save the future of our planet. 
In practical terms, this means that countries should have reached an ambitious biodiver-
sity agreement in 2020, with quantifiable and measurable targets and binding monitoring 
mechanisms; one that also links climate change to the protection of biodiversity. There are 
no other options.

The well-being of mankind itself has also been jeopardised by the loss of biodiversity. 
Human well-being and existence are based on biodiversity and the benefits that nature 
provides to people, i.e. ecosystem services. In addition to pollinating crops, these ecosys-
tem services include breathable air, clean water, flood control, soil productivity and the 
recreation that nature provides to humans.67

63 https://www.ipbes.net/global-assessment-report-biodiversity-ecosystem-services; http://www.

ymparistotiedonfoorumi.fi/wp-content/uploads/2019/06/YTF_Puheenvuoroja_1_2019.pdf

64 https://www.worldatlas.com/articles/most-populous-mammals-on-earth.html

65 https://wwf.fi/uhat/lpr/, https://yle.fi/uutiset/3-10479160

66 https://www.ipbes.net/global-assessment-report-biodiversity-ecosystem-services, http://www.

ymparistotiedonfoorumi.fi/wp-content/uploads/2019/06/YTF_Puheenvuoroja_1_2019.pdf

67 http://www.metsa.fi/ekosysteemipalvelut

The International Commission on 
Stratigraphy (ICS) decides on the names 
of geological eras, and it is expected to an-
nounce the onset of the Anthropocene in 
the coming years. A formal proposal has 
already been made to the Commission to 
declare the Anthropocene, the human-in-
fluenced age, to have begun. However, we 
still officially live in the Holocene.68

When you stand on a rock and look at the horizon across the endless sea, you think that 
all this is so great that man cannot change such a great thing merely by his activities. 
The truth, however, is different, and unfortunately man’s enormous power to change 
things is already evident on the planet. We know from the history of Earth that mass 
extinctions of species have accompanied major climate changes. Unlike previous mass 
extinctions, however, the current one is caused by a single species: humans.69 This can-
not go on.

68 http://quaternary.stratigraphy.org/working-groups/anthropocene/

69 Muutamme ilmastoa, ilmatieteenlaitoksen tutkijoiden katsaus ilmastonmuutokseen, 2008, Karttakeskus

Protecting nature is also about 
protecting humans. Nature provides 
us with everything we need, such as 
food and water. It enables economic 
activity and human well-being. 

– Liisa Rohweder, Secretary General, 
WWF Finland

Mankind is heading straight to hell, 
and this generation is travelling 
first class.

– Pertti Salolainen, Minister, founder 
and Honorary Chairman,  
WWF Finland
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4. REACHING THE LIMITS
It took us a long time to realise that our planet’s carrying capacity would limit 

economic growth. We are now aware of that and it is time to act.

THE LIMITS TO GROWTH
In 1972, the Club of Rome warned of a future sustainability crisis that would result from 
population growth and growing consumption, and commissioned Massachusetts Insti-
tute of Technology (MIT) to carry out research on the subject.70 The Limits to Growth mod-
elled the impossibility of infinite economic growth on a finite planet. The book has been 
translated into around 30 languages, and it has sold approximately 30 million copies.

The MIT study assessed five variables: planet population increase, industrial output, pol-
lution generation, agricultural production and non-renewable resource depletion and their 
interactions. The conclusion was that the global system of nature is unlikely to be able to 
support projected rates of economic and population growth much beyond the year 2100, if 
even that long, even with advanced technology.

The Limits to Growth proposed, as a solution, a society in which states would adopt new 
technologies and place limits on the ecological footprint, i.e. the impacts that human ac-
tivities have on the environment. This would allow mankind and industrial production to 
work in balance. The modelling of The Limits to Growth was strongly criticised, especially 
by economists and representatives of businesses.

A follow-up analysis was made in 2008 that found that the modelling in The Limits to 
Growth report was largely accurate. In the study, the Australian physicist Graham Turner 
compared the actual data from 1970 to 2000 with the results of the model and found that 
the predictions matched almost perfectly with the actual developments. Turner said that 

70 Meadows, Donella H; Meadows, Dennis L; Randers, Jørgen; Behrens III, William W (1972). The Limits to 

Growth; A Report for the Club of Rome’s Project on the Predicament of Mankind. New York: Universe Books.

his report showed that the Club of Rome had been right to raise the alarm. Humans, with 
the growing population and their consumption habits, are not on a sustainable path.71

Almost fifty years have passed since the launch of the “Limits to Growth” report 
by the Club of Rome. Its key message was that a combination of resource depletion 

and pollution, if unchecked, would ultimately bring the global economy down. 
The sad thing is that we did not learn much during all these years and we are 

now approaching a point of no return. We are in a Planetary Emergency – with 
regard both to global warming, ecosystem decline and biodiversity loss. Only 

drastic cuts in greenhouse gas emissions, paralleled by strong efforts for nature 
protection can save us.

– Anders Wijkman, Honorary President, Club of Rome

PLANETARY BOUNDARIES
A team of researchers led by Professor Johan Rockström warned in 2009 that human 

activity already transgresses planetary boundaries. The team published a report on the 
most important planetary boundaries for human life: climate change, biodiversity loss, 

nitrogen and phosphorus cycles (biochemical cycles), ocean acidification, change in land 
use, global freshwater use, stratospheric ozone depletion, atmospheric aerosol loading and 

chemical pollution.72

The report was presented to the General Assembly of the Club of Rome in Amsterdam just 
under 40 years after the publication of The Limits to Growth, and it was also published in the 
prestigious science journal Nature with the title “A safe operating space for humanity”.73

The planetary boundaries describe the nine Earth-system processes within which hu-
manity would be safe to operate, and a balanced state in the environment similar to that 
prevailing in the Holocene could be achieved again. Underlying the concept is the view 
that the Holocene is the only state known to be safe for humans. Numerical values were 
given for the planetary boundaries with the exception of atmospheric aerosol loading and 
chemical pollution. For climate change, there are two parameters: atmospheric concen-
tration of carbon dioxide and radiative forcing, which describes the difference between 

71 https://www.smithsonianmag.com/science-nature/looking-back-on-the-limits-of-growth-125269840/; 

https://www.smithsonianmag.com/science-nature/looking-back-on-the-limits-of-growth-125269840/

72 https://www.nature.com/articles/461472a

73 https://www.nature.com/articles/461472a
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incoming insolation (sunlight) absorbed by the Earth and energy radiated back to space. 
Positive radiative forcing means a warming effect on the climate, negative means a cooling 
effect.

Transgressing the planetary boundaries for carbon dioxide concentration and radiative 
forcing would increase the risk of irreversible climate change.

The boundary for carbon dioxide was set at 350 ppm, or parts per million, which would 
keep global warming below the critical 1.5°C in the long run. The atmospheric CO2 con-
centration before the Industrial Revolution was 280 ppm. In 2009, the CO2 concentration 
already stood at 387 ppm, and in spring 2019, it was 413 ppm. In terms of the planetary 
boundary for radiative forcing, Rockström et al. proposed it should not exceed 1 watt per 
square metre (W/m2) above pre-industrial levels. Yet, in 2009, this figure was 1.5 W/m2.

In addition to climate change, two other Earth-system processes had already trans-
gressed their boundaries in 2009: rate of biodiversity loss and interference with the ni-
trogen cycle. In addition, the analysis estimated that humanity may soon approach the 
planetary boundaries for global freshwater use, change in land use, ocean acidification and 
interference with the phosphorus cycle.

Rockström’s team clearly showed how Earth-system processes interact closely with 
each other, and that to upset them could create massive multiplicative effects that are im-
possible for humans to model on a computer. Changes in the natural environment in one 
place may have effects on the other side of the planet. Land use changes in the Amazon 
rainforest, for example, could influence water resources as far away as Tibet.

The study and its proposals received a great response across the world. In 2012, Kate 
Raworth suggested combining a social perspective to the planetary boundaries concept. 
Her worthwhile goal was to achieve a model of an environmentally safe and socially just 
space for humanity. Empirical studies on the application of Kate Raworth’s Doughnut the-
ory were carried out in 150 countries in 2018, and they revealed the unfortunate fact that 
no country had been able to meet the basic needs of its citizens while operating at a sus-
tainable level of resource use.74

74 https://www.nature.com/articles/s41893-018-0021-4

5. HUMAN ABILITY TO 
SOLVE PROBLEMS

Throughout the history of evolution, humans have invented numerous solutions 
that have helped them not only to survive but also to fulfil their other needs. Such 

success stories of human ingenuity suggest that we can also mitigate climate 
change.

HIERARCHY OF NEEDS
An important factor behind human behaviour and our choice of which problems we decide 
to try to solve is the hierarchy of human needs. What issues do we consider important? Do 
we think that fulfilling other people’s needs is as important as fulfilling our own?

The psychologist Abraham Maslow developed his hierarchy of needs, a theory of what 
motivates human behaviour, as early as the 1940s. It is applied in various sectors such as 
management training, psychology and marketing, and it states that human motivation 
and behaviour are guided by the following basic needs:

1. physiological (clean air and water, food and sleep)
2. safety (peace, health, home and good society)
3. belongingness and love
4. esteem
5. self-actualisation
6. self-transcendence

According to Maslow, the lower level must be completely satisfied and fulfilled before 
moving onto a higher pursuit. Having fulfilled the physiological needs on the first level – 
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food, water and sleep – people can focus on the needs of safety (level 2) and then on the 
needs of belonging and love (level 3). These usually include social needs related to inter-
personal relationships as well as the need to belong to a group.

Esteem needs (level 4) mean that people have a need to value themselves and be re-
spected by others. Esteem makes people feel that they are useful and important. High on 
the hierarchy of needs is the need for self-actualisation (level 5). People who have the ba-
sics in order and who value themselves have a desire to use their skills, to be creative, as 
well as to develop and fulfil themselves.

The need to transcend oneself is the top level of motivational factors. It refers to a 
connection to something greater than one’s self through spirituality, art or selfless activi-
ties, in which the good of another person is put before one’s own interests. This level also 
includes concern and care for the environment. According to the theory, therefore, low-
er-level needs must generally be fulfilled before people become concerned about the envi-
ronment unless the state of the environment is perceived as a threat to safety and physio-
logical and other needs.

In Europe, for example, concerns about climate change vary widely from country to 
country. 76% of Swedes and 60% of Finns see climate change as one of the four most im-
portant problems to be solved. The corresponding figure is 22% in the Czech Republic, and 
27% in Poland and Portugal. This difference is probably partly explained by the fact that in 
Poland and Portugal, for example, the unemployment rate is more than 30%.

In the wealthier countries in Europe, many people can afford to think about things 
that go beyond their daily needs. When people have a sufficient income and good social 
relationships, it is easier for them to see environmental issues as basic needs, thus in-
creasing concern about them.75

In very difficult economic times, countries tend to focus on starting and accelerating 
economic activities. If a country is going through an economic crisis, high unemployment, 
high inflation or similar acute crises, decision-makers tend to prioritise resolving these 
challenges.76

The vicious nature of climate change can be aptly reflected through Maslow’s hierarchy 
of needs. In many areas, such as Africa, climate change threatens people’s basic needs, i.e. 
access to water and food. Even in Finland, which will not be among the first countries to 
suffer from the worst effects of global warming, the harvest in 2018 was the poorest in the 
21st century due to drought and heat.77 Climate change threatens human safety in the form 
of natural disasters, for example, and the unbridled nature of climate change threatens and 
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endangers our economy. Climate change is driving millions of people into poverty every 
year and to migrate from their homes. Climate change is very good at creating vicious cir-
cles as it forces many people to fight for their basic needs, which makes concerns about the 
state of the environment or climate secondary in their minds.

It is also accompanied by several social problems. Drought is already known to increase 
the number of child marriages in African countries. When extreme weather destroys crops, 
parents have no choice but to marry off daughters as young as 13 in exchange for goats. 
Otherwise, there would not be enough food for every hungry family member. Desperate 
times call for desperate measures.78

The Financial Times ran a story about tribes in the Thar Desert in Pakistan that have 
already been hit by severe environmental disasters impacted by a climate change. When 
water and food run out, people and domestic animals die and hardly anything grows, 
and tribes that have survived for thousands of years can no longer survive. The irony is 
that Pakistan’s energy is largely produced using coal, and new mines are constantly being 
sought. The economic growth new mines would bring would potentially allow people to 
be dragged out of poverty and provide them with access to food and water, but this would 
further accelerate climate change, drought and poverty. There is no easy solution in sight 
for the misery of the people in the Thar Desert and other similar regions.79

INFORMATION VERSUS ATTITUDE
There has been a lot of discussion recently about the contradiction of the human mind 
caused by climate change, the cognitive dissonance in which information and attitudes 
conflict. There is a widespread belief in the facts of climate science and an understanding 
of the urgency of taking action, as well as an understanding that climate change is a threat 
to organised civilisation. Yet the attitudes of many people are at odds with the messages 
of climate science and allow self-destructive activities to continue, even though we have 
already experienced some of the effects of climate change.80

Studies show that man is much better at tackling tangible, sudden threats than com-
plex and invisible problems that take a long time to evolve. This is related to the evolution-
ary basis of the brain. 

The psychologist Ava Numminen gave a good example of Kahneman’s interpretations 
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in this regard: our ancient hunter-gatherer ancestors survived if, for example, they noticed 
a lion lurking and reacted to it. Once they managed to escape the lion, it was important 
for them to rest and gather their strength in order to be ready to fight or flee the next time 
they went foraging. Even now, we humans are tuned in the same way: our brains gather 
concrete sensory information and decide whether we should react or whether we should 
just collapse on the sofa. The cognitive bias WYSIATI (“what you see is all there is”), is a re-
sult of the evolution of the mind, and has not changed at all during a few hundred years’ of 
technological revolution: we are prone to simplifications based on our concrete observa-
tions, and are happy to avoid making any effort.81 Carbon dioxide cannot be detected, and 
understanding climate issues is tedious, so people tend to prefer to focus on nice things 
such as funny cat videos.

It is also true that humans have never before been faced with a vicious problem like cli-
mate change, so we have no memory of a solution to a problem like this. We are better pre-
pared for threats of crime, terrorism or unemployment, for example.

A familiar parable to the challenge of a long-term problem is Oliver Clerck’s description of 
a frog in hot water. A frog is put into water, and the water is heated slowly. If the rate at which 
the water heats up is slower than 0.02°C per minute, the frog stays in place, its body fights 
against the heat, and the frog tries to adapt to the water around it. When the water eventually 
gets too hot, the frog dies as it can no longer jump out of the water. However, if the frog were 
quickly dropped into hot water, it would jump out of the pot immediately and survive.82

In the parable, the frog uses all its energy for secondary adaptation in a slowly warming 
environment. It does not understand that it should simply get out of the situation before it 
is too late. It is characteristic of man that a slowly progressing adverse situation makes us 
believe that we are doing well, and we do not notice the approaching catastrophe.

Ville Seppälä, a doctorate student at the University of Jyväskylä, also provides a good 
description of the illusion ingrained in the prevailing linear way of thinking.  Climate 
change thinking often has a flawed illusion rooted in a linear mindset. For example, for 
someone sitting in a bath, the warming of the water by 10 degrees from 20°C to 30°C 
would not feel bad, but rather pleasant. If the water were warmed up further, from 30°C to 
40°C, after a while it would feel uncomfortable, and a further ten degrees to 50°C would 
be detrimental to the body. Applying a linear model to a phenomenon like this has devas-
tating consequences, and the same goes for climate change. The effects on global warming 
when the increase in temperature is between 0.5°C and 1°C relative to pre-industrial times 
are significantly smaller than the effects would be when the temperature rises from 1.5°C 
to 2°C. Thus, the damage caused by global warming so far does not provide a sufficient 
idea of the effects of additional warming if we mistakenly think that the damage will only 

81 Kahneman 2011: Thinking Fast and Slow. Penguin Books
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worsen linearly relative to the increase in temperature.83

The subconscious denial of an issue or a phenomenon is one of man’s most primitive 
and dangerous defence mechanisms. When the denial takes place in the subconscious, 
people do not even realise that they are using a defence mechanism. The subconscious 
can use the denial mechanism in situations in which the issue at hand would be too big or 
difficult to be handled in practical terms. The film American Beauty made the line: “never 
underestimate the power of denial“ famous.

We humans are also inclined to perceive and accentuate our observations, interpreta-
tions and information in certain ways – even ways that go against science. Psychologists 
call this phenomenon cognitive bias, and well over a hundred such biases have been iden-
tified in human behaviour. Cognitive biases lead to misjudgements and inconsistencies 
with information or science. People tend to think that the present is more important than 
the future. It is easier to perceive the end of the week or the month than the end of the 
world.84 

During human evolution, it has understandably been more important to solve acute 
problems, such as access to clean water or food, today rather than sometime in the future. 
Consequently, we tend to be less concerned about distant and complex challenges that 
take time to appear than the burning issues of the day. What you see is all there is.

In addition, people are far more sensitive to losses than gains. Climate change mitiga-
tion is a perfect example: a distant problem that requires sacrifices now to achieve uncer-
tain gains far in the future.85

One common way of thinking or a bias in our thinking is that we expect someone else 
to sort out the crisis so that we do not need to consider our own role in solving the problem. 
This is an easy, pragmatic-sounding solution when we discuss Finland’s role in solving 
a global problem, for example. It is easier to outsource emission reduction measures to 
others.

Environmental acts are also gendered in people’s minds and caring for the environ-
ment is seen as a feminine behaviour. According to a study, examples of feminine pro-en-
vironmental behaviours include recycling waste and using reusable shopping bags. Mas-
culine pro-environmental behaviours include car repairs and home improvement tasks. 
Men are more likely to avoid women who show an interest in pro-environmental be-
haviours that are perceived as masculine.86

We are often quite bad at adapting new operating models, especially if we have invest-
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ed time, money and effort in staying on our chosen path. It is easier to continue on the fa-
miliar path and to try to make small changes to its course than it is to go through the effort 
of changing direction completely and admitting that investments that previously made 
sense have proven to be bad ones, and financial investments have proven to be worthless 
or even to make a loss.

Even people who have already expe-
rienced the consequences of extreme de-
struction often prefer to rebuild what was 
destroyed, and they want to continue their 
lives as usual.

A good example of how people seek to 
protect themselves from threatening facts and changes is the eruption of Mount St. Helens 
in Washington State in 1980. Although the volcano had shown clear signs that it might 
blow for months before the fatal Sunday, no evacuation plan was made and not all resi-
dents wanted to leave their homes. Not even the governor considered it necessary to make 
a quick decision on the evacuation of the area. The largest volcanic eruption in US history 
claimed 57 lives, and hundreds of homes, roads and bridges were destroyed. A total of 540 
million tonnes of ash spread to the surrounding areas.87

These examples prove that in order to solve climate change the need for the necessary 
change in people’s thinking and behaviour must be sufficiently explained and justified. 
Climate change mitigation should, therefore, be justified on the grounds that it is a change 
for the better. To achieve this, we need a clear, positive vision of a carbon-neutral welfare 
society.88

Climate change is, actually, an exceptionally amorphous problem: it provides us with 
no defining qualities that would give it a clear identity, no deadlines, no geographic loca-
tion, no single cause or solution and, critically, no obvious enemy.

Our brains scan it for the usual cues that we use to process and evaluate information 
about the world, but find none.89 In addition to technology, we need more understanding 
and influencing of human behaviour in order to tackle climate change in the future.
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IMPROVEMENTS IN THE WORLD
Although the climate change situation is very worrying, we should remember that 
humans are ingenious and very capable of applying their inventions. In his book 
Factfulness, Hans Rosling describes numerous things that have improved signi-

ficantly, but which people are unfortunately not aware of.90 I’m sure that we can 
curb climate change when we really get down to it.

– Esko Valtaoja, Professor

Developments over the last few decades have improved the lives and human rights of the 
world’s poorest people in particular. Why, then, do we not talk more about these positive 
developments?

Let’s take extreme poverty as an example of a positive development. In the early 19th 
century, 85% of the world’s population lived in extreme poverty, which means that these 
people could afford to spend two dollars or less per day. By 1966, half of the world’s pop-
ulation had risen from extreme poverty, and in 2017, only 9% of all people lived in extreme 
poverty.

Over the past few decades, there has also been a delightful trend in girls’ education: in 
2015, 90% of girls in the world attended school, compared with 65% in 1970. In 2017, the 
figure for girls was approximately the same as for boys, which was 92%. Education for girls 
is also considered one of the most effective measures to mitigate climate change. Educated 
girls give birth to fewer children, which helps to curb global population growth and slows 
the rate of natural resource depletion. Good results have also been achieved in reducing 
child labour. The proportion of children aged 5-14 working full-time in poor conditions 
was 28% in 1950; this figure had dropped to 10% in 2012.

Nowadays, almost all children in the world are also vaccinated. In 2016, 88% of one-
year-olds were given at least one vaccination, compared with only 22% in 1980. This shows 
that almost everybody in the world now has access to some form of health care.

Rosling also mentions that in 2015, people living in a democracy accounted for 56% of 
the world’s population, while in 1816 only one percent lived in a democracy.

The list of examples of good developments goes on. Rosling’s book offers us hope: the 
world is a better place than perhaps ever before, taking these developments into account. 91 
However, the book does little to address the environmental disaster, although at the end of 
his book, Rosling lists climate change among the five threats to be concerned about.

Perhaps the most important lesson from Rosling’s book is that even chimpanzees 
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We cannot solve problems by using 
the same kind of thinking we used 
when we created them.

– Albert Einstein, physicist
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seemed to “know” these facts much better than people working in the sector. People’s re-
sponses tend to be negative, while gorillas operate randomly and clicked any response but-
ton. This shows how we obtain a one-sided and incomplete picture of the global phenom-
ena if we only follow the media. Many longer-term developments are often overshadowed 
by the latest news.

ENVIRONMENTAL PROBLEMS THAT HAVE 
BEEN SOLVED

 
Man has succeeded in solving many extensive environmental problems by 

applying measures at both national and international levels. Stopping ozone 
depletion, banning lead in petrol and reducing sulphur dioxide emissions that 

cause acid rain are examples of successful environmental solutions.

STOPPING OZONE DEPLETION

Ozone, consisting of three oxygen atoms, protects organisms from the sun’s ultraviolet ra-
diation, which causes DNA damage in organisms and causes skin cancer in humans. Had 
ozone depletion not been stopped, it could have been, in the worst-case scenario, devas-
tating for the entire current biosphere, i.e. the layer of Earth where life exists.

Ozone depletion in the atmosphere was observed in the 1970s, and in 1985 the ozone 
layer above Antarctica was found to have thinned by almost 70% from the previous mea-
surements. There were actually two ozone holes, over both poles.

The international community quickly started to co-operate, and only two years later, 
in 1987, the Montreal Protocol on Substances that Deplete the Ozone Layer was drawn up. 
The treaty entered into force on 1 January 1989, just three to four years after a critical deple-
tion of the ozone layer had been observed.92

It was the first UN treaty in history to be ratified by 196 nation states and the European 
Union. The Montreal Protocol banned and restricted the production, use and trade of ap-
proximately 100 ozone-depleting substances. The results have been impressive.93 

The list of banned substances included freons, used in fire retardants and refrigeration 
equipment, as well as halons, which are used as propellants in sprays and in fire extin-
guishers and which destroy ozone in the upper atmosphere. Although the Freon industry 
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initially did not want to believe the findings of ozone depletion studies, it later agreed to 
abandon the production and use of these substances.

The Montreal Protocol is considered a success story in international environmental 
protection that led to a reduction in the use of ozone-depleting substances in the world by 
more than 98%. At least for the time being, the fight against ozone depletion seems to be 
a victory for the international community, although the ozone levels will have to be mon-
itored very closely for a long time. Many ozone-depleting gases take a long time to break 
up – the fastest about twenty years and the slowest about a thousand years – yet the ozone 
layer has already improved significantly.

According to an article in the scientific journal Nature, the Montreal Protocol has also 
succeeded in significantly mitigating climate change, although this was not an objective 
of the treaty. Without the treaty, the average global temperature would have risen signifi-
cantly more in this century than is actually happening.

There are two reasons for this. Firstly, the ozone layer reduces global warming and, 
secondly, the banned substances are greenhouse gases that significantly warm the atmo-
sphere. This is due to complex atmospheric reactions and connections.94

One of the key factors in successfully stopping ozone depletion was that when the 
problem was detected and judged to be alarming, measures were taken quickly. It was not 
a creeping threat like climate change. The Guardian ran a report in spring 2019 about six 
lessons that stopping ozone depletion can teach the world about curbing climate change. 

The first lesson is that ozone depletion was “sold” to the world in language that was 
understood by decision-makers and ordinary citizens. A metaphor was used of the roof 
over our home planet being punctured. Satellite animations were produced of the ozone 
hole, which clearly described the seriousness of the situation.

Secondly, decision-makers applied the precautionary principle: “if in doubt, cut it out.” 
Ozone depletion was suspected of posing serious risks to health, although these had not 
yet been scientifically proven reliably. Decision-makers did not want to wait and poten-
tially drive people into serious danger. They did what they had been elected to do: make 
decisions to eliminate a serious safety risk.

The third factor in the success was the speed of the decision-making. Governments 
put aside Cold War hostilities and worked together to find a solution to ozone depletion. 
The first studies were carried out in 1973, and it took just 16 years for the states to discuss, 
agree on and put in place a solution that reversed the trend. However, scientific warnings 
that carbon dioxide emissions could disrupt the climate have been issued since the 1960s 
and there are several international treaties, but global greenhouse gas emissions are still 
increasing.

94 Barnes, P.W., Williamson G.E., Zepp, R.G: “Ozone depletion, ultraviolet radiation, climate change and pros-
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The fourth factor was the leaders who led. The US President George H.W. Bush, the 
Russian President Mikhail Gorbachev and the British Prime Minister Margaret Thatcher 
sidelined business interests, corporate lobbying and political short-termism in their deter-
mination to protect the future health of the planet.

Fifthly, the burden resulting from the decisions was to be shared as fairly as possible. 
The decision to ban ozone-depleting substances resulted in financial losses for chemical 
firms, refrigerator producers and aerosol-spray manufacturers. Rich countries dealt with 
the job losses, technology upgrades and other economic consequences internally, but also 
provided support for poorer nations to manage the transition. Between 1991 and 2005, 
the pledges totalled USD 3.1 billion, which is, admittedly, a small change compared to the 
transformation required in relation to measures to fight climate change.

Sixth, and finally, the success of halting ozone depletion has also been due to the fact 
that the Montreal Protocol has been updated and revised several times with new develop-
ments and findings in research.95

BANNING LEAD IN PETROL

In 1921, an engineer at General Motors suggested to his supervisor that a new additive be 
added to petrol that would reduce the “knocking” in car engines. The additive was tetrae-
thyl lead, a highly toxic compound that was discovered in 1854. The use of tetraethyl lead 
in petrol was considered necessary despite its toxicity, as the quality of petrol varied con-
siderably, which damaged car engines. Adding lead to petrol solved the problem by im-
proving petrol’s combustibility. Ethanol would have achieved the same result, but since 
ethanol could not be patented and its production could not be controlled, General Motors 
ended up using toxic lead. It was a lucrative business.

Leaded petrol came on the market in the 1920s, but even before it was on general sale, 
five people had already died of lead poisoning at the oil refinery. For a long time, it was 
believed that lead is only a lethal substance if a person came into direct contact with it.96

As the number of cars increased, lead spread from cars to the air, the environment and 
people. Lead is especially dangerous for growing children. In 1970, it was found that the 
concentration of lead in the environment was increasing in places such as San Diego at an 
annual rate of five percent.

Awareness of how lead in petrol spread to the environment increased in the United 
States in the 1960s. Americans were concerned about the situation, as a result of which 

95 https://www.theguardian.com/environment/2019/jan/20/how-to-stop-the-climate-crisis-six-lessons-

from-the-campaign-that-saved-the-ozone

96 https://www.smithsonianmag.com/smart-news/leaded-gas-poison-invented-

180961368/#KDzV1t7yIcGmKYdS.99

California was the first state to set limits for lead emissions. Adding lead to petrol was 
banned in all US states in 1974.97 After the United States, Japan was the second country to 
ban leaded petrol, and later the ban spread across the world. In Finland, the ban on adding 
lead to petrol came into force in 1995.

The ban was not only motivated by the toxicity of lead but also by the increasing use of 
catalytic converters in cars, which are deactivated by leaded petrol. Today, the only coun-
try to allow the use of leaded petrol in vehicles is Algeria.98

The ban on lead opened up a market for alternative fuels. The Finnish company Neste 
was one to seize the opportunity; it started to develop clean fuel, which became the com-
pany’s unique selling point. Jaakko Ihamuotila, the former Chair and CEO of Neste, ex-
plains the situation the company was in at the time:

We were a small oil company in the global market, so we had to find a niche in 
which to succeed with our expertise without benefitting from economies of scale. 
We also discovered as early as the late 1980s that customers were becoming inc-

reasingly interested in clean fuels.

REDUCING SULPHUR DIOXIDE EMISSIONS 
 THAT CAUSE ACID RAIN

Acidification of the environment and the occurrence of acid rain were already recognised 
in the 19th century. However, it was not until after 1967 that awareness of these issues in-
creased when the research findings by the Swedish soil scientist and chemist Svante Odén 
were published in the Swedish Dagens Nyheter newspaper.

According to Odén’s research, emissions from industry and power plants, mainly ni-
trogen and sulphur oxides, had acidified the environment, causing fish deaths in rivers 
and lakes in Sweden. Nitrogen oxides and sulphur oxides react with water vapour in the 
atmosphere to create sulphuric and nitric acids, which fall down into the environment as 
acid rain. The problem was especially serious in the Nordic countries, where there is not 
much lime in the topsoil that could neutralise acid rain.

Acid rain in the Nordic countries was not only caused by the industrial activities and 
energy production plants operating in the region. Air pollution also travelled long distanc-
es from other parts of Europe to northern Europe. Large areas of forests in Central and 
Eastern Europe died due to nitrogen and sulphur pollution.
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In Europe, the area on the borders of Poland, Czechoslovakia and the then German 
Democratic Republic started to be referred to as the Black Triangle in the 1980s. There were 
several lignite-fired power plants as well as chemical plants and steel factories in the Black 
Triangle that had been polluting the environment since the 1950s, especially with their 
nitrogen and sulphur oxide emissions. The factories were said to have poisoned the area’s 
residents, fauna and flora for decades. Forests died as a result, which affected the water 
balance, and many households suffered from water shortages. Respiratory diseases and 
asthma were common among the population in the region. Public opinion called for ac-
tion by legislators. Since the early 1990s, the negative impacts from these pollutants have 
begun to decline.99

In the United States, the issue of acidification of the environment was raised in June 
1975 when The New York Times startled many Americans with the front-page headline: 
“Acid in Rain Found Up Sharply in East.” The acidity of the rain was compared to that of 
lemon juice, which is not, however, nearly as corrosive as the nitric and sulphuric acids 
that were raining down. Studies in the United States had shown that rainfall on the East-
ern seaboard and in Europe had become 100 to 1,000 times more acidic than normal.100

The impacts of acid rain on the environment were found to be extensive: acid rain af-
fected forest productivity, plants and organisms, caused fish deaths and damaged man-
made structures such as buildings and bridges.

The problems caused by acid rain were quickly tackled by political decision-makers 
after they escalated. The UN Convention on long-range transboundary air pollution was 
agreed on in 1979, and the 1985 Helsinki Protocol provided for a 30% reduction in sulphur 
emissions by 1993.101

The Convention on long-range transboundary air pollution outlined the need for a 
regional approach to emission control in a manner that is cost-effective and that takes 
into account the differences in impacts and control costs between countries. This allowed 
countries to develop their own incentives to tackle the problems caused by acid rain.

In Europe, sulphur emissions have fallen by more than 90% from the 1980s levels, 
mainly due to the introduction of cleaner fuels and technical solutions such as sulphur 
scrubbers in industrial and power plants.

In the United States, critics initially downplayed the occurrence of acid rain, but as it 
was studied more widely, Americans grew more concerned. In his presidential campaign, 
President George H. W. Bush had promised to be the “environmental president” if he were 
elected to office. An amendment was made to the US Clean Air Act in 1990, which took 
effect in 1995. The act provided for a market for emissions that cause acid rain and an am-
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bitious goal to halve emissions that cause acid rain. The aim of the market was to set a price 
on the external effects of emissions: the emitter had to pay for the potential damage caused 
by his or her activities.

The market operated by granting a number of “pollution rights” to polluters.102 If a 
company generated more emissions, it could buy rights from other companies. Similarly, if 
a company reduced its emissions, it could sell the allowances that it did not need to other 
companies. A market-based approach, called for “cap-and-trade”, was seen as a better al-
ternative to commanding and controlling companies, and they were free to choose wheth-
er to pay for the pollution rights or to reduce emissions.

The market-based mechanism in the US Clean Air Act proved to be very effective at 
reducing acid rain. The cost of the market-based programme was estimated to be signifi-
cantly lower than that of the command-and-control option. The Economist described in a 
2002 article how a market-based “invisible green hand” took into account the tightening 
of environmental regulations and optimised the solutions needed to reduce sulphur diox-
ide in the most cost-effective way.103

The problems caused by acid rain are currently under control. However, the use of fossil 
fuels has created a new difficult problem: ocean acidification, which is caused by increased 
carbon dioxide emissions in the atmosphere. As carbon dioxide is absorbed by seawater, 
this increases ocean acidity. Acidified seawater causes changes in marine ecosystems, and 
adversely affects many aquatic animals that are also used by humans for food.104

102 The Acid Rain Economy: How the Free Market Tackled an Environmental Challenge: https://www.epa.gov/

clean-air-act-overview/1990-clean-air-act-amendment-summary 

103 https://www.economist.com/special-report/2002/07/04/the-invisible-green-hand 

104 https://www.pmel.noaa.gov/co2/story/What+is+Ocean+Acidification%3F 
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ACHIEVING SUSTAINABLE DEVELOPMENT GOALS 
 

In 2000, the UN member states, UN specialised agencies and international 
financial institutions agreed on how to make the world a better place, and all UN 
member states signed the United Nations Millennium Declaration. The Millen-
nium Declaration was a success and contributed to the improvement of the lives 

of hundreds of millions, even billions, of people. The Millennium Declaration 
formed the basis of the UN’s Sustainable Development Goals, in which mitiga-

ting climate change was also defined as one of the goals alongside goals related to 
human rights, for example. 

The declaration included eight key objectives, based on decades of sustainable devel-
opment efforts and the UN’s Universal Declaration of Human Rights. The objectives that 
were agreed to be achieved by 2015 included halving extreme poverty and hunger, guaran-
teeing universal primary education, promoting gender equality and empowering women 
as well as ensuring environmental sustainability.105

Achieving the Millenium Development Goals (MDGs) was a success story and showed 
that tangible and clear global development goals can have a major impact. We can thank 
the goals and especially the fact that they were achieved for the improvements in the lives 
of millions of people.106

The Rio+20 summit was held in 2012, 20 years after the Rio Conference on Environ-
ment and Development. A process was launched at the summit to agree on clear and prac-
tical measures to achieve sustainable development on the basis of the MDGs. The 17 UN 
Sustainable Development Goals (SDGs) were introduced in 2015.107

The Sustainable Development Goals place more emphasis than before on the environ-
mental and biodiversity goals and actions alongside the social and economic goals. SDG6, 
for example, is clean water and sanitation, SDG12 is responsible consumption and produc-
tion, SDG13 is climate action, SDG 14 is life below water and SDG15 is life on land.108

The sustainable development goals are closely linked with each other. Climate action 
affects the availability of clean water and life under water and on land. Responsible con-
sumption, on the other hand, can be seen as an element of climate action.

The implementation of the Paris Agreement, which limits the global temperature rise to 
about 1.5°C, is also part of the UN’s Sustainable Development Goals. Incorporating the fight 

105 https://www.un.org/sustainabledevelopment/, https://www.un.org/millenniumgoals/

106 https://www.un.org/millenniumgoals/2015_MDG_Report/pdf/MDG%202015%20rev%20(July%201).pdf

107 https://sustainabledevelopment.un.org/rio20.html

108 https://sustainabledevelopment.un.org/index.php?menu=1300

against climate change as an end in itself is a great thing. Yet having climate action alongside 
the other 16 sustainable development goals does not sufficiently emphasise the importance 
of climate change mitigation. We simply have to succeed in curbing climate change if we 
want to achieve the other sustainable development goals. There is some leeway as to how 
the economic and social goals can be achieved, but there is none when it comes to mitigating 
climate change.

In his speech at the Davos World Economic Forum in January 2019, UN Secretary-Gen-
eral António Guterres emphasised the urgency and importance of climate action when 
talking about the sustainable development goals. Guterres warned that we are losing the 
race to manage climate change.109

In terms of climate change mitigation, the challenge in achieving the sustainable de-
velopment goals is that developing and developed countries focus, understandably, on 
different issues. For example, developing countries tend to focus more on pulling people 
out of extreme poverty or having access to clean water than on addressing critical climate 
change. When resources are limited, choices have to be made.

A good example is China, which has managed to lift hundreds of millions of people out 
of poverty, while its greenhouse gas emissions have increased exponentially. It is therefore 
vital that climate action can also be shown to bring human rights-related benefits to de-
veloping countries. These include new jobs, attracting investments and improving safety, 
which could avoid human suffering and climate refugees.

It is encouraging that we have managed to solve significant and wide-ranging environ-
mental problems. We have also gained valuable experience in creating, developing and 
applying sustainable market-based solutions. These are all needed to curb humanity’s 
greatest problem: climate change.

109 https://news.un.org/en/story/2019/01/1031192 
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6. CLIMATE CHANGE
Climate change started surreptitiously and then exploded. The phenomenon 

was first observed more than a century ago, and the effects have been known for 
decades. Researchers’ messages have become more urgent while greenhouse gas 

emissions have continued to rise. The global carbon budget is shrinking, and the 
time window is closing.

INFORMATION GATHERED FOR MORE 
 THAN A CENTURY

 
The global warming effect of carbon dioxide has been known to researchers for well over 
150 years. John Tyndall (c. 1822–1893) was a pioneer in climate science. As early as 1859, he 
studied how gases in the atmosphere - water vapour and carbon dioxide - can absorb heat. 
Tyndall demonstrated that changes in the composition of the atmosphere can change the 
climate, and he also proved the existence of the greenhouse effect.

The American amateur scientist Eunice Newton Foote had discovered the same phe-
nomenon three years before Tyndall, in 1856: water vapour and carbon dioxide absorb heat 
radiation. Foote, however, was unable to replicate her experiments due to inaccurate mea-
suring equipment. Her findings were presented at the Annual Meeting of the American 
Association for the Advancement of Science, but because she was a woman, she was not al-
lowed to present the findings herself; instead, this was done by a male colleague of hers.110

Svante Arrhenius, a Swedish chemist, physicist and Nobel Prize laureate (1903), was 
the first to quantify the contribution of carbon dioxide to the greenhouse effect. In 1896, 
he presented his theory that the cycle of ice ages and warm periods depends essentially 
on variations in the atmospheric concentration of carbon dioxide. Arrhenius calculated 

110 “Circumstances affecting the heat of sun’s rays”, American Association for the Advancement of Science 

that doubling the concentration of carbon dioxide in the atmosphere would raise Earth’s 
surface temperature by 5–6°C. The current modelling also shows this to be close to the cor-
rect scale. Based on his lengthy experiments, Arrhenius found that reducing the amount of 
carbon dioxide in the atmosphere would lower the temperature and increasing it would, 
in turn, raise the temperature.

Climate sensitivity describes the global temperature rise following a doubling of car-
bon dioxide concentration in the atmosphere. Climate sensitivity is likely to be in the range 
of 2 to 4.5°C with a best estimate of about 3°C according to the Intergovernmental Panel 
on Climate Change Fourth Assessment Report – not very far from Arrhenius’s estimate. 
Arrhenius, who lived in cold Northern Europe, considered the possible global warming 
simply as good news.

Guy Stewart Callender discovered in 1938 that the entire planet had warmed and con-
cluded that the warming was partly due to man-made increases in the carbon dioxide con-
centration in the atmosphere. Callender’s conclusion was ground-breaking. It was not until 
the 1950s that the phenomenon could be measured. Callender also concluded that humans 
are able to accelerate natural phenomena by burning fossil fuels that release carbon dioxide. 
Callender saw global warming as having a positive effect on people. He wrote: “In conclu-
sion, it may be said that the combustion of fossil fuel, whether it be peat from the surface 
or oil from 10,000 feet below, is likely to prove beneficial to mankind in several ways, be-
sides the provision of heat and power. For instance, the above-mentioned small increases 
of mean temperature would be important at the northern margin of cultivation, and the 
growth of favourably situated plants is directly proportional to the carbon dioxide pressure. 
In any case, the return of the deadly glaciers should be delayed indefinitely.”

In the 1950s and 1960s, a change happened, more scientists started to see climate 
change resulting from the burning of fossil fuels as a threat rather than a positive phenom-
enon that prolongs the growing season. Moreover, global warming was seen as an existen-
tial threat, a threat to human existence and organised civilisation.

Charles David Keeling began measuring the concentration of atmospheric carbon di-
oxide at the Mauna Loan Observatory in Hawaii in 1958. The resulting “Keeling Curve” 
rising exponentially, depicts the accumulation of carbon dioxide in the atmosphere from 
1958 to the present day. It is a symbol of the human impact on the environment and the 
role of fossil fuels in global climate change.111 In 1978, satellites were harnessed to measure 
atmospheric temperature, which has greatly increased the reliability of research.

The American scientists Roger Revelle and Hans Suess published a paper in 1957 on 
how much carbon dioxide has been stored in the atmosphere since the start of the Indus-
trial Revolution as a result of burning fossil fuels. They wrote that human beings are now 
carrying out a large-scale geophysical experiment of a kind that could not have happened 

111 https://www.acs.org/content/acs/en/education/whatischemistry/landmarks/keeling-curve.html 
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in the past nor be reproduced in the future. Revelle told the US that “Earth itself is a space-
ship, endangered by rising seas and desertification.” Thanks to Revelle, the term “global 
warming” was widely adopted in 1957. Roger Revelle, thus known as “the father of global 
warming,” served as an advisor to several US presidents.

Scientists have, in fact, warned every US president since the 1960s, from John F. Ken-
nedy to Donald Trump and Joe Biden, of the dangers of global warming. As early as 1961, 
President Kennedy was informed that the impact of humans on planetary temperatures 
could lead to elevated sea levels, devastating hurricanes and changes in the viability of 
coastal areas.

President Jimmy Carter had 32 solar panels installed on the roof of the White House 
following the 1973 oil crisis. The oil crisis had caused a national energy crisis in the United 
States, and the president launched a campaign to save energy. He installed the solar panels 
to show the American people that a renewable energy revolution was achievable.

History shows that one step forward in climate action is often followed by two steps 
back. This also applies to US presidents. President Carter’s successor, President Ron-
ald Reagan, dismantled the symbolic solar panels from the White House roof and even 
planned to eliminate the Department of Energy.  And President Donald Trump spent the 
four years of his presidency dismantling the progress on climate change that his predeces-
sor Barak Obama, had achieved.

Roger Revelle had been Al Gore Jr.’s professor and mentor even before he became Vice 
President. Until his death in 1991, Revelle was very concerned about global warming.112  Al 
Gore is said to have been stunned after hearing Revelle’s lectures in the 1980s:  Why wasn’t 
anyone talking about this??113

A research team led by meteorologist Jule Gregory Charney issued a clear warning in 
1979 about the potentially significant effects of man-made warming. The report also men-
tioned the socioeconomic consequences of climate change, i.e. the effects on well-being 
and the economy and their interfaces. The importance of socioeconomic impacts in mit-
igating and adapting to climate change has become one of the key themes in the climate 
debate in the 2010s.

According to the 1979 report by Charney’s research team, Carbon Dioxide and Climate, 
the climate can warm by as much as 2–3.5°C, which actually is the minimum level of rise 
in temperature that humanity’s current activities is causing. The report mentions that the 
results could be disturbing to policymakers.114

The NASA scientist James Hansen testified before the US Congress in 1988 that global 

112 Revelle, Roger; Suess, Hans E. (1957). “Carbon Dioxide Exchange Between Atmosphere and Ocean and the 

Question of an Increase of Atmospheric CO2during the Past Decades”. Tellus. Informa UK Limited. 9 (1): 18–2

113 https://www.nytimes.com/interactive/2018/08/01/magazine/climate-change-losing-earth.html 

114 https://www.nap.edu/read/12181/chapter/1#v 

warming had already begun and was caused by humans with 99% certainty. 115 The mod-
erate scenario in Hansen’s model for warming between 1988 and 2017 was almost exactly 
right.116

In fact, the period between 1979 and 1989 is considered to have been the perfect time 
to combat the most serious effects of climate change. At the time, climate scientists knew 
that burning fossil fuels and changes in land use, such as deforestation, cause carbon di-
oxide emissions, which lead to global warming. They also knew almost everything about 
the consequences we know today, and they knew how to anticipate future environmental 
disasters such as extreme weather, hur-
ricanes and the melting of glaciers.117 We 
would also have had alternatives to fos-
sil fuels. One of the first “modern” wind 
farms was erected in Cleveland as early as 
1888 by Charles Brush.118 Unfortunately, 
failing to act in that decade has made the 
problem harder to solve as the concentra-
tion of carbon dioxide has increased for 
another 30 years.

Al Gore’s long-time work got finally 
attention when the movie An Inconvenient 
Truth reached global audience in 2006. 
Gore and the Intergovernmental Panel on 
Climate Change (IPCC) were awarded by 
The Nobel Peace Prize 2007 “for their ef-
forts to build up and disseminate great-
er knowledge about man-made climate 
change, and to lay the foundations for the 
measures that are needed to counteract 
such change.” 119

In addition, the Norwegian Nobel 
Committee mentions that “whereas in the 

115 https://www.theguardian.com/environment/2018/jun/19/james-hansen-nasa-scientist-climate-change-
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Although “An Inconvenient Truth” 
brought climate literacy to millions, 
an ever-worsening truth continues 
to threaten life on Earth: Many new 
coal plants have been built since 
the Paris Agreement, and more than 
260 coal plants currently under 
development confirm the urgent 
need for a cultural shift in attitu-
des about how humanity needs to 
protect the eco-system on which all 
life depends. I urge all government 
and business leaders to adopt this 
book’s smart and urgently needed 
recommendations.

– Allen Hershkowitz, Chairman 
and Founding Director, Sport 
and Sustainability International, 
Scientific Advisor and member of the 
team which created the movie:  
An Inconvenient Truth
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1980s global warming seemed to be merely an interesting hypothesis, the 1990s produced 
firmer evidence in its support. In the last few years, the connections have become even 
clearer and the consequences still more apparent. Al Gore has for a long time been one of 
the world’s leading environmentalist politicians. He is probably the single individual who 
has done most to create greater worldwide understanding of the measures that need to be 
adopted.”

AWARENESS COMES TO FINLAND
In Finland, awareness of human-caused climate change was raised in the 1970s; 
a time when American and Swedish scientific publications were closely followed. 

By the early 1980s, experts were concerned about the phenomenon.

In 1982, Pekka Kauppi wrote a long article in the Helsingin Sanomat newspaper, in which 
he explained that some nations would probably benefit from global warming and others 
would suffer.120

The TV news programme discussed climate change under the heading Our Last White 
Christmases on 23 December 1984. The reporter Armi Kyynäräinen quoted American re-
searchers’ forecasts for the concentration of carbon dioxide in the atmosphere. According 
to the forecast, the carbon dioxide concentration would double by 2065, resulting in the 
mean temperature increasing by 2–5°C. The reporter stated in the programme that man 
was quite radically changing the environment. In terms of environmental debate, acid 
rain was the main topic in 1984. Professor Eero Holopainen predicted that global warming 
would be the topic for 1985.121

An energy conference was held in Helsinki in the mid-1980s. It was one of the first 
events in Finland in which Finnish energy scientists and the business community gathered 
to talk about the greenhouse effect. According to Professor Peter Lund and Environmental 
Advisor Esa Tommila, who attended the event, it became clear to all – if it had not been 
before – that it was necessary to stop coal combustion as soon as possible.

One of the first major conferences in Europe to discuss climate change was organised 
by the International Energy Agency (IEA) and the Organisation for Economic Co-opera-
tion and Development (OECD) in Paris in 1989. Amory Lovins, an American energy vision-
ary, gave a speech at the meeting about the importance of energy efficiency, holding an 
incandescent light bulb and an energy-saving light bulb, which he compared to each other. 

120 ”Mega- ja negawatteja”, Kosteikkopeikkojen energiakirja, Pekka Kauppi et al. §§
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Lovins, who has been one of the most active advocates of the future of sustainable energy, 
has said that he understood as early as the 1970s that no one wants sticky black goo – oil 
– but rather, they want the services that can be produced with it. The meeting’s attendees 
shared a clear vision that large amounts of clean new energy technology would be needed 
in the future to manage climate change.

Finland was also present at the meeting, and Professor Peter Lund gave a presentation 
on the effectiveness of renewable and advanced technologies in reducing greenhouse gas 
emissions based on net energy analysis.122 A few weeks after the Paris meeting, Lund and 
Bob Hughey of the US Department of Energy organised a small-scale seminar in Helsinki, 
bringing together representatives of the IEA research agreement member countries to dis-
cuss combating climate change and reducing emissions.123

In 1992, ETLA Economic Research assessed the economic impacts of climate change 
on Finland by 2050. The consultants estimated that the most probable result would be 
that climate change would benefit Finland by about 0.9% of the 1990 GDP in 2030–2050. 
However, they noted that indirect impacts on the economy could be severely negative.124

Finland’s first extensive research programme for climate change, SILMU, operated 
in 1990–1995. The programme was led by Professor Markku Kanninen of the University 
of Helsinki, who has also contributed to reports of Intergovernmental Panel on Climate 
Change (IPCC). The goals of the SILMU programme included raising awareness of climate 
change, promoting climate change research in Finland, encouraging the participation of 
Finnish climate researchers in international research programmes and providing deci-
sion-makers with information about climate change mitigation and adaptation.

The SILMU programme consisted of a total of 80 research projects involving about two 
hundred researchers from many universities and research institutes. Petteri Taalas and 
Markku Kulmala were among the young researchers. Taalas is now a professor and Sec-
retary-General of the World Meteorological Organization, while Kulmala is an academic 
globally recognised for his work in atmospheric sciences. SILMU received a total of FIM 87 
million in funding directly from the state budget.

SILMU’s models found that the climate in Finland was warming about one and a half 
times faster than the global average. According to current knowledge, the rise in tempera-
ture in Finland is about twice the global average. In 2018, the mean temperature in Fin-
land was already more than two degrees higher than in the pre-industrial period, while the 
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global mean temperature has already risen by more than one degree.125

In the 1980s, the Finnish economy was estimated to benefit from global warming by 
about 1% of the GDP by 2050. However, it was also pointed out that, as an open economy, 
Finland might suffer from the negative effects that climate change has on other regions in 
the world. SILMU researchers thought that climate change was more generally seen as an 
opportunity rather than a threat. 

Positive impacts from warming were predicted to occur in the land and agriculture 
sectors.  For example, the anticipated acceleration in the growth of forests and cultivated 
plants, as well as a longer growing season were seen as a positive phenomenon. It was also 
estimated that new crops, such as maize, could be introduced in Finland. Meat production 
and livestock farming would also benefit, as the country would be more self-sufficient for 
feedstuffs. It was also concluded, however, that new types of pests could spread to for-
ests and agricultural areas, spring flooding might become more common and snow cover 
would disappear from southern Finland by 2050.

SILMU programme concluded that in-
dustry and heating were the most effective 
sectors for reducing emissions, although 
the need for heating would decrease as 
the climate becomes warmer. As a part of 
Finland’s contribution of the UN Frame-
work Convention on Climate Protection 
for emission reductions 1990–2010, SILMU 
proposed a carbon tax in the order of FIM 
300 per tonne of carbon dioxide. Finland 
was already the first country in the world 
to introduce a carbon dioxide tax on trans-
port fuels in 1990, when Erkki Liikanen 
served as Minister of Finance.

125 https://ilmasto-opas.fi/fi/ilmastonmuutos/suomen-muuttuva-ilmasto/-/artikkeli/16266ad3-e5f5-4987-
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CLIMATE NEGOTIATIONS
International conferences to discuss climate change have been held increasingly 
frequently since 1972. Leaders of countries across the world woke up to climate 

change after the 1985 Villach Conference in Austria. Thirty years later, in 2015, 
people rejoiced at the first global climate agreement, the Paris Agreement.

Three international organisations met in the city of Villach in Austria in 9-15 October 1985: 
the United Nations Environment Programme (UNEP), the International Council of Scien-
tific Unions (ICSU) and the World Meteorological Organization (WMO). The participants 
at the Villach Conference were a small  group of environmental scientists and research 
managers in nongovernmental organizations. The dominant contribution of these par-
ticipants was their expertise in climate modelling. Following the Villach Conference, the 
governments of the various countries finally launched an extensive cooperation project, 
which led to the establishment of the Intergovernmental Panel on Climate Change (IPCC) 
in 1988. The founders were the UNEP and the WMO.

The international collaboration towards a global climate agreement gained momen-
tum with the adoption of the most important international agreement on climate action 
at that time, the creation of the United Nations Framework Convention on Climate Change 
(UNFCCC) at the Conference on Environment and Development in Rio in 1992. At the same 
time agreements were drawn up to protect biodiversity and combat desertification. The 
UNFCCC entered into force in 1994. The 197 countries that have ratified the Convention are 
called Parties to the Convention.126 The ultimate objective of the Convention is to stabilize 
greenhouse gas concentrations “at a level that would prevent dangerous anthropogenic 
(human induced) interference with the climate system.” Within the framework of the Rio 
Convention (1992), the UNFCCC secretariat invites Parties of the Convention to negotia-
tions every year. The aim of the sessions is to reach an international and binding climate 
agreement, which will stabilise greenhouse gas emissions at a level that would prevent 
dangerous human interference with the climate system.  The IPCC scientists concluded 
that warming would need to be limited to two degrees to meet this goal and allow the 
stable Holocene to continue.127

International Conferences of the Parties have been held every year since 1995, and Fin-
land has been represented every year. The first meeting of the UNFCCC secretariat, COP 1, 
was held in Berlin in 1995, and it was chaired by the then German Minister of the Environ-

126 https://unfccc.int/process-and-meetings/the-convention/status-of-ratification/status-of-ratification-of-
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The idea in 1988 was to introduce 
taxes or tax increases that would 
result in curbing the environmen-
tally harmful growth of consumpti-
on or steering consumption to more 
environmentally friendly products. 
We discussed different options at 
the time. New taxes would work not 
only in aid of environmental policy 
objectives, but also to curb aggre-
gate demand.

– Erkki Liikanen, former Governor of 
the Bank of Finland
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ment, Angela Merkel. The conference concluded that the Rio Convention was insufficient 
in its scope to limit global warming to a tolerable level. As a result, preparations began for 
the Kyoto Protocol, which was adopted two years later at the 1997 COP 3 meeting in Kyo-
to, Japan. The Finnish delegation in Kyoto was led by Minister of the Environment Pekka 
Haavisto.

The Kyoto Protocol was a major step forward in building an agreed upon, internation-
al policy mechanism to reduce global greenhouse gas emissions. The Protocol committed 
industrialised countries to reduce their greenhouse gas emissions between 2008 and 2012 
below a certain percentage of the 1990 emissions level.

The COP 7 in Marrakesh in 2001 laid the foundations for the implementation of the 
Kyoto Protocol, which was finally adopted in 2005. The Kyoto Protocol established rules 
for international emissions trading and flexibility mechanisms, such as the clean develop-
ment mechanism and joint implementation. The idea of international emissions trading 
came from the United States, where it was modelled and calculated by the National Air 
Pollution Control Administration as early as 1967. Flexibility mechanisms allowed an in-
dustrialised country to achieve its emission reduction target by implementing a project in 
another, typically a developing country. International emissions trading agreed on in the 
Kyoto Protocol gained momentum when the European Union launched its own emissions 
trading system in 2005.

A roadmap was agreed on at the Bali COP 13 to take the climate negotiation processes 
forward, while the Poznań COP14 agreed on how to expedite and support climate action in 
the poorest countries. A breakthrough in climate negotiations was expected at the COP 15 
in Copenhagen in 2009. In line with the roadmap agreed at the Bali climate change confer-
ence, the goal in Copenhagen was to establish an ambitious global climate agreement for 
the period from 2012 when the first commitment period under the Kyoto Protocol expires. 
Despite expectations, and to the disappointment of the world, a binding agreement was 
not reached at the conference. 

Following the failings of the Copenhagen conference, criticism of the climate change 
talks began to grow. The facts of climate change had been known for decades, but a global 
climate agreement had not been reached and emissions had not declined. The Copenha-
gen conference was not a complete failure, although the expected binding outcome of the 
negotiations to curb climate change was not achieved. Its biggest achievement was the 
commitments made before the conference to reduce greenhouse gas emissions. The Eu-
ropean Union, for example, committed itself to reducing its emissions by 20% from the 
1990 levels by 2020, but it would have raised the target to 30% if a binding international 
agreement on similar reductions had been reached.

After the failed Copenhagen conference, the climate change negotiations continued 
with the 2010 Cancún conference. Here the Parties established the  Green Climate Fund 
(GCF)  and set the objective of limiting the global temperature rise to below 2°C and to 

conduct a review by 2015 on whether the objective needs to be strengthened in the future, 
including the consideration of a 1.5 degree goal, to be based on the best scientific knowl-
edge available.

The COP 17 was held in Durban in 2011, where the governments committed to a legally 
binding deal comprising all countries to be adopted in 2015, governing the period post 
2020. COP 19 was held in Warsaw, and the governments made further essential decisions 
to stay on track towards securing a universal climate change agreement in 2015. Further-
more, the rulebook to address the drivers of global deforestation and forest degradation 
was successfully negotiated.

Tapio Kanninen described the 1972–2013 climate change negotiations and their 
achievements in his book Crisis of Global Sustainability: 

The UN conferences on sustainable development, the environment and clima-
te change, first organised in 1972, have grown enormously, and over the years 

they have evolved more to defending one’s own interests than to solving a global 
problem. And all the while, catastrophic climate change just accelerated.128 

It had become clear in Copenhagen that the Kyoto-type top-down model would not 
make things move forward, and so the starting point was to be a bottom-up approach in 
which each party states what its own goals are and what kind of agreement it could be 
committed to.

The chosen approach worked, and on 12 December 2015, the world was finally able to 
celebrate the emergence of a global climate change agreement as an outcome of the Paris 
Climate Conference (COP 21). Under the Paris Agreement, the governments of 195 coun-
tries agreed to keep the increase in global average temperature to well below 2°C above 
pre-industrial levels and to pursue efforts to limit the temperature increase even further to 
1.5°C. Only Syria and Nicaragua did not sign the agreement. The agreement was officially 
ratified by 187 countries or parties and took force of November 2019.129

The Paris Agreement was much more ambitious than many dared to expect after sever-
al years of negotiations. Small island nations called for global warming to be halted close 
to 1.5°C, as warming by as much as 2°C would cause many Pacific Island countries, for 
example, to be exposed to sea level rise.

Business communities, employee organisations and the financial sector had their pres-
ence felt at the Paris conference and called for an ambitious agreement. More than 2,000 
companies, 400 investors and 2,200 cities announced their climate goals at the confer-
ence. In addition, 120 countries announced a USD 100 billion investment in solar energy 

128 https://crisisofglobalsustainability.com/about-the-author/ 

129 https://unfccc.int/process/the-paris-agreement/status-of-ratification 
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projects, 37 countries committed to halving deforestation by 2020 and ending it by 2030, 
700 cities announced a shift to renewable energy by 2050, and 28 investors announced a 
USD 10 billion joint project on zero-emission energy research.130 Sharan Burrow, General 
Secretary of the International Trade Union Confederation (ITUC), made it clear on the oc-
casion why mitigating climate change is a priority for the trade unions: “There are no jobs 
on a dead planet.”

Finland’s Climate Leadership Coalition (CLC) actively lobbied to have the Paris Agree-
ment state that harmful carbon dioxide emissions must have a price, and also that market 
mechanisms are needed to attract private money to mitigate climate change. The agree-
ment did contain key aspects of market mechanisms and a reference to carbon pricing as 
an important instrument in the low-carbon transformation. The outcome was quite good, 
given the preconceptions in autumn 2015 that carbon pricing would be completely exclud-
ed from the agreement. 

The Paris Agreement was largely made possible by the climate leadership of European 
Union, which founded the High Ambition Coalition and also the United States, with the 
personal commitment of President Barack Obama and Secretary of State John Kerry, and 
the cooperation of their counterparts in China. 

The High Ambition Coalition was the plan of Europe and its allies based on the lessons 
learned at the COP 15 in Copenhagen in 2009. In Copenhagen, the narrative was countries 
against countries, developed versus developing, them and us. In Copenhagen, Europe was 
criticized for not being in the room where deals were crunched. 

In the COP 17 in Durban in 2011, the EU and a number of developing countries pushed 
jointly and persuaded countries to agree a roadmap towards Paris. Commissioner Connie 
Hedegaard and her team made relentless efforts to bring all countries, developed and de-
veloping, to the table.

Building on that, Europe – led by Commissioner Miguel Arias Cañete - and a small 
group of countries, developed and developing, rich and poor, big and small, met discreetly 
in 2014 with one clear goal: to put pressure on the big emitters and strive for the highest 
level of ambition.

The group had their first meeting at the Petersberg Climate Dialogue, with the minis-
ters and representatives from Angola, the Marshall Islands, Germany, Grenada, Peru, San-
ta Lucia, UK, Gambia, Colombia, Chile, Mexico and Switzerland. Norway co-chaired the 
meeting. The group was labeled “the progressives”.

After this, Commissioner Cañete and the Foreign Minister of the Marshall Islands Tony 
De Brum had meetings around the world on the sidelines of major climate gatherings 
throughout the year. The group grew bigger and in November, ministers in the room rep-
resented more than 80 countries. The label changed to the “ambition coalition”.

130 The CLC Annual Report 2015

On Tuesday 8 December, the EU announced that the coalition had teamed up with 79 
African, Caribbean and Pacific countries in calling for an ambitious deal and agreed on 
the core elements of the Paris deal, including a long-term goal, 5-year reviews, a common, 
robust set of transparency and accountability rules, and a fair deal on climate finance and 
support. On the next day, US Secretary of State John Kerry announced that the US would 
formally join us in the group and the label changed once again to become the “High Am-
bition Coalition”. 

Since this, many others have joined, including Brazil, the Philippines, Canada, Switzer-
land, Japan, Uruguay, and Iceland.

Read the whole story here: 131

The authors view that this was a true masterpiece in international negotiations and 
that we should copy-paste the concept for some of the most vital climate policies, like car-
bon pricing. 

In addition to the work done by the EU and the ambition coalition, the collaboration of 
US and China was pivotal.

In November 2014, President Barack Obama and President Xi Jinping stood together in 
Beijing to make an historic US-China Joint Announcement on Climate Change and in Sep-
tember 2015, the countries announced a Joint Presidential Statement on Climate Change.132 

The two presidents presented a Vision for the Paris Climate Conference, including be-
low 2°C global temperature goal, support for the inclusion of an enhanced transparency 
system, enhanced actions reflected in the intended nationally determined contributions, 
formulating and making available mid-century strategies for the transition to low-carbon 
economies. 

The vision also included preparations for the unavoidable impacts of climate change 
and enhancing resilience with a goal for developed countries to commit to mobilizing 
jointly USD 100 billion a year by 2020 to address the needs of developing countries, recog-
nition of the crucial role of major technological advancements and affirm the importance 
of significant increases in basic research and development in the coming years, both within 
their own economies and globally. In addition, the presidents announced several actions 
for advancing domestic climate actions and enhancing bilateral and multilateral climate 
cooperation.

President Barack Obama’s speech at the opening of the COP 21 will go down in history: 
133“That future is not one of strong economies, nor is it one, where fragile states can find 

131  https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_15_6320 

132  https://obamawhitehouse.archives.gov/the-press-office/2015/09/25/us-china-joint-presidential-

statement-climate-change 

133  https://obamawhitehouse.archives.gov/the-press-office/2015/11/30/remarks-president-obama-first-

session-cop21
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their footing.  That future is one that we have the power to change.  Right here.  Right now.  
But only if we rise to this moment.  As one of America’s governors has said, “We are the first 
generation to feel the impact of climate change, and the last generation that can do some-
thing about it.” “I’ve come here personally, as the leader of the world’s largest economy 
and the second-largest emitter, to say that the United States of America not only recogniz-
es our role in creating this problem, we embrace our responsibility to do something about 
it,“134 said President Obama quoting also Washington Governor Jay Inslee.135

Another key factor behind the convention’s success was France’s ability to lead the 
negotiations. At the start of the negotiations, the draft agreement contained more than 
34,000 words and more than 1,600 points of contention on hundreds of issues.136 With the 
exception of one article (6), disagreements were settled, and the agreement was shortened 
to less than 20,000 words. Many participants remarked that France’s skilled negotiators 
played a very important role in the success and that they had worked tirelessly, politely 
and fairly with the parties. When Foreign Minister Laurent Fabius of France, who chaired 
the climate change conference in France, visited Finland, we asked him what the secret of 
the Paris talks was. He confirmed the diligence described above and said that the French 
team did not get much sleep during the negotiations.

France and the president of the conference, Laurent Fabius, always managed to 
steer the negotiations in the right direction, compromise by compromise. I re-

member when, after the first compromise, I and the others in the Finnish nego-
tiator team were a bit concerned about the outcome. But Fabius always tightened 
the grip just as much as the parties were prepared. He gave some difficult count-

ries the responsibility to resolve some details on everyone’s behalf. Fatigue or 
commitment removed the resistance.

In addition to Finland, I also represented the entire European Union in the nego-
tiations. Luxembourg, which held the presidency at the time, invited a number of 
ministers to negotiate because the EU wanted to take the negotiations to a high 

political level. My responsibility was related to differentiation, i.e. the removal of 
the firewall between developed and developing countries. That’s what we did.

The ambitious goal of the Paris Agreement is to limit global warming to tolerable 
levels. All countries must be involved in climate action. That is one of the corners-

tones of the agreement. The current commitments are not enough and, conse-

134 https://www.youtube.com/watch?v=UKopXxCPCJg 

135 https://www.newyorker.com/news/news-desk/last-chance-climate-change 

136 http://www.kimnicholas.com/blog/draft-paris-agreement-analysis 

quently, a review of the goals to be carried out every five years is vital.

The Paris Agreement also brought up carbon sinks again, as the ultimate goal can 
only be achieved through a balance of emissions and sinks in the second half of 

this century.

Climate change negotiations are ongoing, and new and more effective measures 
are needed as change accelerates. The Paris Agreement gives us hope, though, 

as all countries have expressed their willingness to save the planet. This can be 
achieved by decisive action.

– Kimmo Tiilikainen, former Minister of the Environment,  
leader of the Finnish delegation at the Paris climate negotiations 

On 12 December 2015 the world made its most important agreement for the 
future. After twenty years of climate negotiations, we finally got an agreement 

that covered the whole world and by the summer 2019, 185 parties have ratified 
it. As a host for the negotiations, we did our best in understanding the viewpoints 

and concerns of parties and our team worked tirelessly to resolve open issues. It 
was rewarding to see how the brackets disappeared during the two-week period. 

Although the Paris Agreement was much more than was generally expected, I 
would like to emphasize that this agreement will not save world yet. But it gives 
a chance to do it. We all need to our outmost best to mitigate the climate change 

and let also future generations enjoy the liveable earth.

– Laurent Fabius, President, UN Climate Change Conference, COP 21

The ambition of the Paris Agreement has been praised, and it was certainly the best 
possible, realistically achievable agreement between almost two hundred countries. How-
ever, the agreement only refers to a target figure, i.e. limiting global warming to a max-
imum of 2°C, preferably close to 1.5°C, and to methods for measuring and monitoring 
emissions. Parties agreed that individual countries should lower their emissions as soon 
as possible, with the understanding that developing countries will take more time to do so 
than developed countries. Emissions must be radically reduced after this, and the world 
must limit its greenhouse gas emissions to the same level as carbon sinks in the second half 
of this century. That way, the concentrations of carbon dioxide in the atmosphere would 
no longer increase. However, the Paris Agreement does not agree on individual goals for 
each country. Countries have committed to their own nationally determined contribu-
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tions (NDCs), the progress of which are being monitored under the Paris Agreement. At 
present, however, the NDCs are insufficient to achieve the goals set in the agreement. With 
the current goals, warming will exceed 3°C.137 

According to the Paris Agreement, in 2020 the parties to the agreement must update 
their emission reduction commitments to 2030. All countries must also submit a long-
term (up to 2050) emission reduction strategy to the UN in 2020. By July 2021 many coun-
tries had made new emission reduction pledges and improved warming estimate to 2.4°C 
- still inadequate to meet the Paris Agreement targets.138

George Monbiot analysed the Paris Agreement in The Guardian: “By comparison to what 
it could have been, it’s a miracle. By comparison to what it should have been, it’s a disaster.” 

The Paris Agreement was the best that governments managed to achieve in the 
political situation at the time. It established a broad basis for countries to shape 

their own climate offers and a system in which the level of ambition of count-
ries can be reviewed and, if necessary, raised. However, the Paris Agreement 

also means that we lost the opportunity to reach a legally binding international 
agreement, which even the EU has been striving for for years, and the related fair 
distribution of emission reductions among all countries as well as the predictable 

achievability of the global climate change target.

– Jukka Uosukainen, Chief Specialist,  
Prime Minister’s Office

Syria and Nicaragua, which did not sign the agreement in Paris, have since joined it. 
The United States, on the other hand, announced its withdrawal from the agreement. The 
withdrawal of the United States, which was a major driving force in the creation of the Par-
is Agreement, was another drawback for the even though it was not possible for the US to 
withdraw until after the 2020 presidential election. According to recent data, nearly 60% 
of Republicans between the ages of 23 and 38 say that climate change is having an effect on 
the United States, and young Republican leaders think that it will risk their party’s support 
if the party continues along the same lines in terms of climate.139  Thankfully, on his first 
day in office, the new US President, Joe Biden, began the process to reinstate the US into 
the Paris Agreement and US re-joined back to the Paris Agreement on February 19, 2021.140 
The rulebook was agreed on at the COP 24 in Katowice in 2018 that set out the practical im-

137 https://climateactiontracker.org/global/cat-thermometer/ 

138 https://climateactiontracker.org/

139 https://www.nytimes.com/2019/08/02/climate/climate-change-republicans.html 

140 https://www.state.gov/the-united-states-officially-rejoins-the-paris-agreement/

plementation of the Paris Agreement and how emissions will be measured and monitored.
Before the meeting in Katowice, people were a bit concerned about the attitude of the 

United States and the willingness of Poland, the host country known for burning coal, to 
agree on ambitious measures. The United States hosted a side event in Katowice to pro-
mote “clean” coal, a fuel that needs to be eradicated in order to meet climate goals but, on 
the other hand, it made a great contribution to the creation of the rulebook in the technical 
negotiations. Fears of Poland holding things back in the negotiations also proved unwar-
ranted, and Poland served as an exemplary host. However, the talks were slowed down 
by Brazil, whose position blocked the adoption of article 6, the key article on the carbon 
market. Just before the Katowice climate talks, Jair Bolsonaro had been elected president 
of Brazil. He took office on 1 January 2019.

The Paris Agreement works on a 5- year cycle of increasingly ambitious climate action 
carried out by countries. By 2020, countries submit their plans for climate action known as 
nationally determined contributions (NDCs). Before or just after the 5th anniversary of the 
Paris Agreement – called the Climate Ambition Summit - countries representing around 
65% of global CO2 emissions, and around 70% of the world’s economy had committed to 
reach net zero emissions or carbon neutrality.141

The most significant pledges in 2020 were EU’s and Japan’s goal to achieve carbon neu-
trality by 2050142 and China’s pledge to achieve carbon neutrality by 2060.143 On Day One at 
the office, In January 20, 2021, President Biden had the US rejoin the Paris Agreement and 
set a course for the United States to tackle the climate crisis at home and abroad, reaching 
net zero emissions economy-wide by no later than 2050.144 The US has not yet made an 
official pledge for climate neutrality by 2050, but during the Leaders Summit on Climate in 
April, 2021, President Biden announced a new target for the United States to achieve a 50-
52% reduction from 2005 levels in economy-wide net greenhouse gas pollution in 2030.

The Climate Action Tracker145 follows all pledges. Although there has been a lot of pos-
itive developments during 2020-2021, The Climate Action Tracker views that with new 
pledges, the planet will warm +1.9°C-3.0°C (average 2.4°C). With the current policies the 
warming is between +2.1°C-3.9°C (2.9°C). 

141 https://unfccc.int/news/climate-ambition-summit-builds-momentum-for-cop26 

142 https://www.euractiv.com/section/energy/news/japan-matches-eu-climate-pledge-with-net-zero-

carbon-goal-for-2050/ 

143 https://news.un.org/en/story/2020/09/1073052 

144 https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-

biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-

securing-u-s-leadership-on-clean-energy-technologies/ 

145  https://climateactiontracker.org/ 
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THE CLOCK IS TICKING –  
THE CARBON BUDGET IS DWINDLING

 
About three years after the signing of the Paris Climate Agreement, even those 
who had not done so before became aware of the dangerous path we are taking 

if global warming cannot be curbed. On 8 October 2018, the Intergovernmental 
Panel on Climate Change (IPCC) published its special report on the impacts of 

global warming of 1.5°C above pre-industrial levels.146

The main message of the IPCC in this report was that global warming must be halted to 
1.5°C as warming by 2°C would pose very great risks to humans, other species and natural 
systems. The report stated that human activities are estimated already to have caused ap-
proximately 1.0°C of global warming above pre-industrial levels, and if the warming con-
tinues at the current rates, the temperature will rise by about 0.2°C per decade due to past 
and ongoing emissions.

The IPCC’s Global Warming of 1.5°C report shows that the carbon budget is being de-
pleted rapidly. A carbon budget is an estimate of the maximum amount of carbon dioxide 
that can be released into the atmosphere over time and still keep warming limited to a spec-
ified level. Regarding the objective to limit warming to 1.5°C with a 66% probability, we have 
used already about 2,200 GtCO2 of the carbon budget, there were 420–570 GtCO2 left at the 
end of 2017. The carbon budget is depleted by new anthropogenic carbon dioxide emissions, 
which, according to the report, are approximately 42 GtCO2 per year.147 The distribution of 
emissions is explained in more detail in Chapter 8.

Despite its worrying message, the IPCC report also offers hope: it is not too late to curb 
climate change. Anthropogenic emissions into the atmosphere will persist in the atmo-
sphere for hundreds or even thousands of years, but emissions have not yet been reached 
the point where they would drive global warming to more than 1.5°C. 

Global warming would probably reach 1.5°C between 2030 and 2052 if it continued at 
the current rate. The climate-related risks for natural and human systems are higher for 
global warming of 1.5°C than at present, but lower than at 2°C.

In August 2021, the IPCC published its sixth assessment report148 on the physical sci-
ence basis of climate change. The report concluded that global warming has been 0.95°C 
-1.2°C, since the late 1800s. The global temperature will rise 1.5°C (1.2°C -1.7°C) by 2040 
and 1.6°C (1.2°C -2.0°C) by 2060 under a very low emissions scenario, and 1.6°C (1.3°C 

146 https://www.ipcc.ch/sr15/

147 https://www.ipcc.ch/sr15/chapter/spm/, section C.1.3,

148  https://www.ipcc.ch/report/ar6/wg1/#SPM 

-1.9°C) by 2040 and 2.4°C(1.9°C -3.0°C) by 2060. 
The report contains also new information on carbon budgets. Over the period 1850–

2019, a total of 2,390 ± 240 GtCO2 of anthropogenic CO2 was emitted. The carbon budget 
to stay below 1.5°C with 67% likelihood was estimated for 400 GtCO2 and for 300 GtCO2 
with 83% likelihood. With current emissions (2021), the budget would be used up in less 
than 10 years. 

UN Secretary-General António Guterres summarized the results as follows149:
”IPCC Working Group 1 report is a code red for humanity.  The alarm bells are deafen-

ing, and the evidence is irrefutable:  greenhouse-gas emissions from fossil-fuel burning 
and deforestation are choking our planet and putting billions of people at immediate risk. 
Global heating is affecting every region on Earth, with many of the changes becoming irre-
versible. The internationally agreed threshold of 1.5°C is perilously close.  We are at immi-
nent risk of hitting 1.5°C in the near term. The only way to prevent exceeding this threshold 
is by urgently stepping up our efforts and pursuing the most ambitious path.” 

And when reading IPCC reports, it is also good to remember that all participating gov-
ernments – even several who have traditionally not supported ambitious climate actions, 
have approved the reports. In this respect, the results of the latest report are even more 
alarming.

 
FROM 1.5°C TO 2°C

In terms of biodiversity, the difference between 1.5°C and 2°C of global warming would be mas-
sive. Of 105,000 species studied, 6% of insects, 8% of plants and 4% of vertebrates are projected 
to lose over half of their climatically determined geographic range for global warming of 1.5°C, 
compared with 18% of insects, 16% of plants and 8% of vertebrates for global warming of 2°C. 

Impacts associated with other biodiversity-related risks such as forest fires and the spread of 
invasive species are lower at 1.5°C compared to 2°C of global warming. Approximately 4% of the 
global terrestrial land area is projected to undergo a transformation of ecosystems from one type 
to another at 1°C of global warming, compared with 13% at 2°C. This indicates that the area at 
risk is projected to be approximately 50% smaller at 1.5°C compared to 2°C.

Limiting global warming to 1.5°C rather than 2°C is projected to prevent the thawing over cen-
turies of a permafrost area in the range of 1.5 to 2.5 million km2. Damage to high-latitude tundra 
and boreal forests, which are particularly at risk of climate change-induced degradation and 
loss, would also be more tolerable at 1.5°C.

149  https://www.un.org/press/en/2021/sgsm20847.doc.htm 
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Limiting global warming to 1.5°C compared to 2°C is projected to reduce increases in ocean tem-
perature as well as associated increases in ocean acidity and decreases in ocean oxygen levels, 
which have a direct impact on marine ecosystems and their services to humans.
Impacts on human health, livelihoods, food security, safety and the economy would also be more 
tolerable if global warming is limited to 1.5°C. For example, heat-related morbidity and mor-
tality and risks from some vector-borne diseases, such as malaria and dengue, are projected to 
increase with warming from 1.5°C to 2°C.

Warming of 2°C is projected to result in smaller net reductions in yields of maize, rice, wheat and 
potentially other cereal crops, and the nutritional quality of food would also be reduced.  Limit-
ing global warming to 1.5°C compared to 2°C may reduce the proportion of the world population 
exposed to an increase in water stress by up to 50%, although there is considerable variability 
between regions. The number of refugees and the impact on the economy would also be more 
manageable.

There are numerous differences between limiting global warming to 1.5°C compared to 2°C. One 
of the most striking observations is the decline of coral reefs and the melting of glaciers. Coral 
reefs would decline by more than 99% and the irreversible loss of the Greenland ice sheet could 
be triggered with two degrees of warming.  Coral reefs are considered to be the lungs of the sea, 
which sustain marine ecosystems and the risk of irreversible loss of many marine and coastal 
ecosystems increases with global warming, especially at 2°C or more.150

Yet limiting global warming to 1.5°C is not completely safe, either, according to the 
IPCC report, and would cause great damage to the planet. Coral reefs, for example, are pro-
jected to decline further, by 70–90% at 1.5°C. Extreme heat waves in mid-latitudes would 
warm up by about 3°C, and the global mean sea level could rise by more than 0.3 metres 
by the end of the century.

It is clear that the international scientific community’s assessment of the risks has be-
come significantly more ominous compared to the previous IPCC reports. According to the 
IPCC, global warming could be halted at 1.5°C if we quickly reduce global emissions almost 
immediately. Global net human-caused emissions of carbon dioxide (CO2) would need 
to fall by about 45% from 2010 levels by 2030 reaching ‘net zero’ around 2050. “Net zero” 
means that any remaining emissions would need to be balanced by removing CO2 from 
the air by natural or technical solutions. This level of needed reductions applies to all coun-
tries and all sectors in the world.

 The challenge is huge, because globally, emissions have continued to steadily increase. 

150     https://www.sitra.fi/en/blogs/ten-things-need-know-new-climate-report/

According to UN Secretary-General 
António Guterres, we must change the 
course of greenhouse gas emissions by 
2020. Otherwise, global warming could 
trigger a domino effect in which warming 
and self-reinforcing feedback loops drive 
further warming.151

The Intergovernmental Panel on Cli-
mate Change is a body set up to gather re-
search data for decision making processes. It does not carry out research but assesses and 
summarises peer-reviewed research papers published by the international scientific com-
munity. Thousands of people from all over the world participate in the review of scientific 
research.152 The IPCC was awarded the Nobel Peace Prize in 2007, together with former US 
Vice President Al Gore.

The IPCC has produced five extensive reports and dozens of special reports. The leading 
experts in the world make, thus, the latest scientific findings published in international 
scientific journals available to the general public, officials and politicians. The IPCC syn-
thesis reports have mainly contained phenomena and predictions with a high probability 
of occurrence. In order to improve the operations, it has been suggested that the reports 
should better reflect phenomena that are low-probability but have high-impact risks.153 
This has been compared to the exclusion from the synthesis reports of research findings 
with a probability of 10%, for example. In response to this, we could ask in return: how 
many of us would fly if there was a 10% probability that the aircraft might crash?

The IPCC published its report on Climate Change and Land (Climate Change, Desertifi-
cation, Land Degradation, Sustainable Land Management, Food Security, and Greenhouse 
gas fluxes in Terrestrial Ecosystems) in August 2019, supporting the findings of the Glob-
al Warming of 1.5°C special report: we must act immediately. Greenhouse gas emissions 
must be reduced in all sectors if global warming is to be kept well below 2°C, close to 1.5°C, 
in accordance with the Paris Agreement.

According to the IPCC, the mean land surface air temperature has increased by 1.53°C 
from 1850–1900 to 2006–2015. This was almost twice as high as the figure for the global 
mean surface temperature, which takes into account both land and ocean surface tem-

151 https://www.un.org/sg/en/content/sg/statement/2018-09-10/secretary-generals-remarks-climate-

change-delivered 

152 https://www.ipcc.ch/about/,https://council.science/current/blog/the-origins-of-the-ipcc-how-the-world-

woke-up-to-climate-change 

153 https://wattsupwiththat.wordpress.com/2013/10/03/ipccs-high-impact-low-probability-risk-media-

talking-points/ 

Climate change has already ad-
vanced so far that there is no point 
in thinking about what could be 
done. We need to focus on what 
must be done and just do it.

– Kaisa Kosonen, Climate Policy 
Advisor, Greenpeace Nordic
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peratures.154 
Warming has already increased the intensity, duration and frequency of heat waves 

and droughts. The intensity of extreme rainfall has also increased globally. The report also 
mentions that human use directly affects more than 70% of the global, ice-free land sur-
face.155 

When reading IPCC reports, it is also good to remember that all participating govern-
ments have approved the reports, and their wording reflects this. Saudi Arabia, for exam-
ple, which has not supported ambitious climate action, has approved the reports.

BLACK CARBON

The IPCC reports state that the Arctic is warming more than twice as fast as the rest of the 
planet, and that an estimated 20–25% of the warming in the north is caused by black car-
bon, fine soot powder. Black carbon particles warm the atmosphere, and when they land 
on the surface of snow and ice, they absorb sunlight, which accelerates the melting of ice 
and snow. Approximately a third of the total warming caused by black carbon in the Arctic 
is generated by the Arctic Council’s member states. Black carbon is a serious health threat 
globally.

Black carbon is released in the air when households burn wood and other biomass and 
also from burning coal as well as from ground transportation, machinery, industry, power 
plants and burning – or flaring – of surplus oil and gas in oil fields. At the global scale, resi-
dential combustion contributes for about 60% of black carbon emissions.156 

Professor Mikael Hildén, Chair of the Arctic Council’s Expert Group on Black Carbon 
and Methane 2017-2019, concludes:

 
The Arctic Council’s Expert Group on Black Carbon and Methane has compiled 
data on emissions and measures to limit emissions.157 The data compiled by the 

group show that many countries have already taken measures to reduce Arctic emis-
sions by at least 25% below 2013 levels by 2025. Development has already turned in 

the right direction, mainly due to the reduction of emissions from transport. There 
is an urgent need for more innovation and the global adoption of new solutions to 

reduce emissions also from other sources, including residential combustion, as resi-
dential combustion is also a major cause of adverse health effects.

154 https://yle.fi/uutiset/3-10909039, https://www.ipcc.ch/report/land-use-land-use-change-and-forestry/ 
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DENIERS AND THOSE WHO WANT TO SLOW 
DOWN DEVELOPMENT

 
Scientists have been aware of climate change for more than a hundred years and 
leading politicians for more than 30 years. Citizens have been widely informed 

on the issue since the turn of the millennium, and Al Gore’s film An Inconvenient 
Truth, in particular, brought it home to the general public.158 Man-made clima-

te change has reached the highest level of certainty that science can reach: the 
five-sigma level of certainty.159 Yet there are people who deny or are sceptical of 

man-made climate change. Why?

One of the reasons that climate change is such a tough challenge is that curbing it will cre-
ate winners and losers. Activities that accelerate climate change provide many companies 
with profits and many countries with income. As the scope and consequences of the effects 
of climate change mitigation have become widely understood, there have been a number 
of objections to the issue, to the scientific findings and the proposed response measures. 
Resistance makes it difficult to create a shared understanding of the situation, that is es-

sential for the success of any large project.
Those opposed to action on climate 

change promote false and misleading 
claims “denying” the reality of climate 
change.  They use this denial to create 
uncertainty, confuse the public and give 
“cover” to politicians who oppose climate 
action.

This resistance can be divided into 
three main categories: denial, distortion 
and dissociation.160

158 https://www.algore.com/library/an-inconvenient-truth-dvd 

159 https://www.reuters.com/article/us-climatechange-temperatures/evidence-for-man-made-global-

warming-hits-gold-standard-scientists-idUSKCN1QE1ZU 

160 Summaries of the developments of denialism can be found here: https://en.wikipedia.org/wiki/Climate_

change_denial; https://journals.openedition.org/ejas/10305. Well-known deniers/sceptics are listed here: https://

www.beforetheflood.com/explore/the-deniers/top-10-climate-deniers/ 

When training problem solving 
and creative thinking with hun-
dreds of companies, I have noticed 
that that if the perception of the 
situation is same, people tend to 
have similar opinions and ideas of 
the needed actions.

– Mike Sproul, Master Trainer, 
de Bono Thinking Skills
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DENIAL

Climate change denial has focused on climate change in general or the impact of human 
activities on the change, for example. Denial also includes the idea that climate change is 
good.

One of the earliest influential climate 
denialists is Sherwood B. Idso, President 
of the Center for the Study of Carbon Di-
oxide and Global Change, who concluded 
in his 1982 book Carbon Dioxide: Friend or 
Foe? that global warming is a good thing 
for the environment and humans, and that 
increasing concentrations of atmospheric 
CO2 would be a “powerful aerial fertilis-
er”, directly enhancing the growth of al-
most all terrestrial plants, thus increasing 
food supplies for humans. The organisa-
tion is still active and publishes the CO2 
Science newsletter. Its main messages in-
clude a claim that it is highly unlikely that 
future increases in the air’s CO2 content 
will produce any global warming;161 while 
increasing concentrations of CO2 provide 
the above-mentioned benefits.

Another ground for denial is to explain 
climate change away by claiming that 
variations in the sun’s energy can largely 
explain recent global warming.162

Religion has also been used as a ground for denial. This has been repeatedly put for-
ward by Senator James Inhofe of Oklahoma, among others, who says that God has prom-
ised to maintain the seasons and that it is an insult to God if human beings try to change 
this process.163 According to Inhofe, no one has seriously demonstrated any scientific proof 
that increased global temperatures would lead to the catastrophes predicted by alarmists, 

161 http://www.co2science.org/about/position/globalwarming.php

162 https://www.nytimes.com/2015/02/22/us/ties-to-corporate-cash-for-climate-change-researcher-Wei-

Hock-Soon.html?auth=login-email&login=email

163 https://www.independent.co.uk/news/world/americas/james-inhofe-seven-memorable-lines-from-uss-

most-famous-and-most-influential-climate-change-denier-9966375.html 

but that increases in global temperatures may have a beneficial effect on how we live our 
lives.

DISTORTION

Denialism can also be practiced by distort-
ing or blurring issues. Such publications do 
not dispute climate change and its causes 
but highlight partial truths and data that 
may underestimate the problems and risks 
posed by climate change, or conclude that 
climate change mitigation would cause 
far more problems than climate change it-
self.164 Denialists and sceptics may write in 

a scientific and convincing style that presents very precise numerical values that can easily 
convince those who are unfamiliar with the issue.165

Denialists’ messages have been widely publicised. The Union of Concerned Scientists 
analysed 2013 climate coverage across three news networks and reported that only 28% of 
Fox News Channel’s coverage was accurate. Most of the inaccurate coverage downplayed 
either climate change as a phenomenon or its effects.166 In the same year, only one of 2,258 
scientific publications on climate change rejected man-made global warming.167

Climate change denial has long been widespread and systematic, especially in the 
United States. Drexel University conducted a study and published a report at the end of 
2013 that described how 91 of climate change denial organisations received funding from 
140 foundations from 2003 to 2010. The volumes were huge: in 2003, the annual funding 
received by denialist organisations was USD 640 million, and it went up to USD 1.2 billion 
in 2010.168 The scale of the funding is revealed when compared to, say, the US federal cli-
mate change funding, which was approximately USD 2 billion per year over the same peri-

164 http://www.lse.ac.uk/GranthamInstitute/news/bjorn-lomborgs-lukewarmer-misinformation-about-

climate-change-and-poverty/; https://twitter.com/BjornLomborg/status/1034509995826708480

165 https://www.thetimes.co.uk/article/the-lomborg-deception-howard-friel-rdnzgk2vbvh 

166 https://www.theguardian.com/environment/climate-consensus-97-per-cent/2014/apr/08/fox-news-28-

percent-accurate-climate-change

167 https://www.desmogblog.com/2014/01/08/why-climate-deniers-have-no-scientific-credibility-only-1-

9136-study-authors-rejects-global-warming

168 https://www.scientificamerican.com/article/dark-money-funds-climate-change-denial-effort/; https://

www.researchgate.net/publication/263114280_Institutionalizing_Delay_Foundation_Funding_and_the_

Creation_of_US_Climate_Change_Counter-Movement_Organizations 

If these claims were true, it would 
be great news and a cause for ce-
lebration. Unfortunately, however, 
science shows that fossil carbon 
dioxide, which is pumped by hu-
mans from Earth’s crust into the 
atmosphere, is the biggest cause 
of climate change, and there is a 
huge amount of scientific evidence 
to prove this. Extensive, long-term 
global measurements, as well as the 
rapid increase in adverse effects in 
this millennium, provide us with 
a foretaste of the extent of the 
problems we are facing as climate 
change progresses.

– Petteri Taalas, Secretary-
General, the World Meteorological 
Organization

What is the cost of lies? It’s not that 
we’ll mistake them for the truth. 
The real danger is that if we hear 
enough lies, then we no longer re-
cognise the truth at all.

– Chernobyl series, HBO 2019
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od.169 This is by no means a marginal phenomenon, and it makes one wonder how big this 
“misrepresentation fund” will become as we approach the final stages of fossil emissions.

The results of denialism and distortion are seen in the United States in the supporters 
of the parties, who often follow different media. According to a 1997 Gallup survey, 52% 
of Democrats and 48% of Republicans said that the effects of global warming had already 
begun. In 2016, when several events accelerated by climate change had taken place – in-
cluding Hurricanes Katrina and Sandy – 75% of Democrats agreed with the statement, but 
only 41% of Republicans shared this view.170

A typical example of distortion is the Breitbart news story, which tells that a global 
warming research study that was cancelled because of unseasonal ice and a fast reader 
may get understanding that the amount of Arctic ice is increasing.171

Distortion of the facts is by no means limited to climate issues, but there are a great 
number of issues that can be used to affect elections, undermine administrations or gain 
other benefits. Antto Vihma, Jarno Hartikainen, Hannu-Pekka Ikäheimo and Olli Seuri 
wrote a book about the post-truth era, Totuuden jälkeen, in which they state that the po-
litical system is now facing difficulties of the same magnitude as 500 years ago.172 

Social media has made it possible to live in a bubble, as described by philosopher Im-
manuel Kant, and bubbles’ world views are now so far apart that it feels like we are living 
in parallel universes.173

Hostile information influencing campaigns have become more effective and devious, 
and when the identified weaknesses and vulnerabilities of a selected target are exploited, 
the target’s actions, thoughts and opinions can be effectively influenced. The goal is often 
to get the targets to make decisions that are bad for themselves and encourage them to act 
against their own interests. The operating environment for information influencing activ-
ities has changed so much in recent years that both the Swedish and Finnish authorities 
have published a guide on the subject, describing social and cognitive hacking, deceptive 
identities, technical exploitation, disinformation and malicious rhetoric. We have noticed 
that several of these techniques have also been used in connection with climate change.174

169 https://www.gao.gov/key_issues/climate_change_funding_management/issue_summary 

170 https://www.vox.com/2016/9/7/12811316/partisan-polarization-climate-change 

171 https://www.breitbart.com/politics/2017/06/13/delingpole-ship-of-fools-iii-global-warming-study-

cancelled-because-of-unprecedented-ice/

172 https://ylioppilaslehti.fi/2018/09/paskanpuhujat-ovat-voittamassa/ 

173 https://www.hs.fi/kulttuuri/art-2000006186646.html 

174 https://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161512/VNK_11_2019_

Informaatiovaikuttamisen%20vastaaminen_web.pdf 

DISSOCIATION

The third form of denialism can be described by the questions: 

• Why should I change my lifestyle when no one else is doing anything?
• Why should Finnish people be active when Chinese and Indian people are doing 

nothing?
• Since climate change has already progressed so for that it is impossible to curb it, 

what difference would my actions make? 

We have read so many stories and interviews of this kind that we cannot even list all 
the examples here, but we would like to repeat our main message: it is possible to avoid 
the worst consequences of climate change, and the problem will not be solved by citizens 
alone, but it also cannot be solved without citizens’ involvement. Since Finnish people 
have a large carbon footprint and they have the expertise to develop excellent solutions to 
mitigate climate change, Finland has a special obligation to act, and it is also in a position 
to benefit from being proactive in this matter.175

It is difficult to imagine an issue that is broader or more difficult to reconcile than 
climate change mitigation. In practice, we have built all of our infrastructure on fossil 
energy. We have also failed to pay sufficient attention to the climate impact of land use. 
There is a huge amount of information on the subject – both accurate and inaccurate – 
and the conflicts of interest are immense. Despite the seemingly impossible situation, 
a solution must be found.

175 https://data.worldbank.org/indicator/EN.ATM.CO2E.PC?most_recent_value_desc=false&view=map



45

7. DEMOCRACY  
AND CLIMATE CHANGE

In a democracy, citizens or the parliament elected from among them decide on 
important state matters. After elections, priorities often shift, and long-term 

changes are not easy to agree on or implement. One of the big questions of our 
time is: can a democratic governance model curb climate change, which is a pro-

ject that will last at least a few decades?

In 2015, 56% of the world’s population lived in a democracy, while in 1816, the figure was 
1%.176 However, the line between genuinely democratic and non-democratic countries is 
blurry, and it is difficult to calculate exactly how many democratic states there are in the 
world at any given moment. The Inter-Parliamentary Union has 179 member countries.177 
In some of these countries, however, there are few elections for candidates, and the major-
ity of their population “voluntarily” vote for strong leaders.

A better measurement than the number of countries would be the assessment of each 
country’s degree of political freedoms and civil liberties by Freedom House, the US-based 
organisation founded in 1941.178 According to the Freedom in the World report, there were 
87 free countries, 60 partly free countries and 48 countries that were not free in the world 
in 2018. Notably, Western Europe is a haven of freedom.

There have been worrying developments in the Freedom in the World reports in recent 
years. Its findings show that democracy is declining in many countries. Populist movements 
supporting autocratic governance, in particular, challenge many long-standing democracies. 

176 Hans Rosling,  Ola Rosling,  Anna Rosling Rönnlund, Factfulness, Ten Reasons We’re Wrong About the 

World – and Why Things Are Better Than You Think, 2018  

177 https://www.ipu.org/

178 https://www.maailmankuvalehti.fi/2012/5/lyhyet/mika-maailman-demokraattisin-maa 

There has been a clear decline in global freedom in the past 13 years. In 2018, 50 countries 
made positive developments in political rights and civil liberties, while 68 countries went 
backwards.179

DEMOCRACY OF THE FOUR-YEAR TERM
A democratic system, such as Finland’s democracy of the four-year term, has 

had problems in solving gigantic, long-lasting global problems, such as climate 
change. For example, at least eight parliamentary elections will be held in Fin-

land by 2050, when the world should be carbon neutral. Close to 200 parliamen-
tary elections will be held across the European Union before that deadline.

Mitigating climate change requires long-term, widely accepted policies that span various 
government terms. In the short term, mitigation would require financial investment in or-
der to avoid longer-term losses and suffering and even to achieve economic benefits.180

Political decision-making in Finland has been studied by bodies such as by the Strate-
gic Research Council’s PALO project, the findings of which are presented below.181 Accord-
ing to the PALO project, political decision-makers in Finland are very future-oriented and 
forward-thinking, but politics in Finland still operate in the short term. Decision-makers 
usually know what decisions they should make while in power to solve long-term prob-
lems such as climate change. In many cases, however, “political realities” enter the picture, 
one of which is lobbying by different groups. Decision-makers must have the courage not 
to give in to lobbyists, who are more interested in quick profits than in securing long-term 
well-being, even for future generations as the effects of climate change escalate.

Long-term policy is also intellectually challenging. The longer-term the problems un-
der discussion are, the more uncertain is the assessment of future impacts. For example, 
no one can say for sure what Finland would look like if climate change progressed at the 
current pace for another fifteen or twenty years. 

It is easier, indeed, for politicians to sell reliable and quantifiable information about 
problems related to the here and now – such as jobs or taxation – to voters, who often see 
current challenges as more important than mitigating issues and threats that will materi-
alise years from now, and it is difficult to describe climate change in plain language. Also, a 
large proportion of those affected by climate change are not yet old enough to vote or have 
not even been born yet.

179 https://freedomhouse.org/report/freedom-world/freedom-world-2019 

180 https://www.newscientist.com/article/mg22329820-200-understand-faulty-thinking-to-tackle-climate-

change/ 

181 https://paloresearch.fi/en/ 
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Many professional politicians also aim to pursue a long political career, which means 
that difficult and tough decisions that might result in citizens having to change their life-
styles are often not at the top of their list of priorities. Jean-Claude Juncker, Prime Minis-
ter of Luxembourg and President of the Eurogroup described this well in The Economist 
(2007): “We all know what to do, but we don’t know how to get re-elected once we have 
done it.” 

Politicians who want to be elected in the next election may seek quick popularity and be 
reluctant to make decisions that will not produce results during the current term, in which 
case a rival party may be able to reap the reward. Policy decisions related to the reduction 
of transport emissions, for example, may not be reflected as an immediate decline in emis-
sions, but only much later on. It could be that the decision-makers of the next four-year 
term score points on the reduction of emissions at election, while the politicians who ac-
tually make the decisions would be remembered for the disagreeable restrictions they im-
posed, such as a ban on sales of petrol and diesel cars.

According to the PALO project, politics is often, in fact, a selfish game where the players 
(politicians, parties, the government, the opposition, the media, ministries, etc.) are pri-
marily focused on their own interests and opinions. The common good, which should be 
the objective of long-term policies such as climate change mitigation, is seldom a priority. 
That is why it is difficult to achieve.

In addition, Finnish politics are noticeably centred on the government. The govern-
ment’s goals and action plans are included in the government programme, which is, actu-
ally, a compromise between the goals of the parties in the government. The government 
programme is supposed to produce results over a period of four years. Politicians focus on 

keeping the “promises” made in the gov-
ernment programme.

Democracy has also been criticised 
throughout its history for the fact that, in a 
democratic vote, a majority of the people 
can make decisions that oppress a minority 
of the people, such as indigenous peoples 
or the underprivileged. The threat of the 
tyranny of the majority has been prevented 
in most Western democracies by mecha-
nisms such as regulations about qualified 
majority and the constitutional protection 
of minority rights.

The current constitution of Finland en-
tered into force in 1990. Section 20 of the 
constitution directly concerns damage to 

climate and the environment. It states that nature and its biodiversity, the environment 
and the national heritage are the responsibility of everyone. The public authorities must 
endeavour to guarantee the right to a healthy environment for everyone and the right to 
influence the decisions that concern their own living environment. 

According to the Chancellor of Justice, Tuomas Pöysti, these rights of future genera-
tions were carefully considered and also described in the preparatory works of Section 20 
of the Constitution of Finland. He says that the rights of future generations should be seen 
as indivisible, and these guidelines of the preliminary work and those of the EU legislation 
and international environmental agreements could be used more in the interpretation of 
the constitution.

The protection of the environment is very strongly present in the constitutions of many 
indigenous peoples. Indeed, it is said that many indigenous peoples see the environment as 
a partner to human beings, while others often see it as a resource for economic growth. For 
example, the seventh-generation principle is widely implemented among the native peo-
ples of North America; the effects of every decision must be considered from the perspective 
of the seventh generation.182

It is easy to criticise democracy. However, it has been difficult to find and offer an alter-
native, a better and fairer way to organise society.183 

The rise of civic movements in many European and North American countries for jus-
tice and social inclusion, as well as for mitigating climate change, is a clear message about 
how democracy works. Citizens are willing – and able – to influence and participate in 
society’s decision-making; and, most importantly, civic movements have also been con-
sulted.

SCIENCE OR “POLITICAL REALITIES”?
Several different views are presented to decision makers by independent research-

ers and different stakeholders. Decision-makers can choose a view from among 
these that they find interesting and useful, especially if they are not very famil-
iar with the issue at hand. The leading scientists in the world have spread their 

message about climate change loud and clear for three or four decades: emissions 
must be reduced as soon as possible. However, this message has been ignored too 

often, or at least decision-makers have chosen not to follow it.

The climate scientist James Hansen, who testified before the US Congress in 1988 that 

182 Aboriginal Healing Foundation. 2001. Healing Words. 2(4), 2.http://www.ahf.ca/downloads/

summer-2001.pdf

183 https://politiikasta.fi/aluksi-demokratian-haasteet/

Our current governance model 
faces major challenges in tackling 
long-term issues that require at-
tention across terms of government 
such as climate change. To address 
this problem, Sitra has proposed a 
strategic government programme 
that extends across several terms of 
government. The model was used 
in Juha Sipilä’s government pro-
grammes and was included in Antti 
Rinne’s government programme.

– Mikko Kosonen, Former President, 
Finnish Innovation Fund Sitra
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man-made climate change was already underway, expressed his frustration at how re-
search data is ignored in decision-making processes in an interview in The Guardian thirty 
years later. He said there has been almost no progress in mitigating climate change. Ac-
cording to Hansen, it was agreed that there is a problem at the Villach conference in 1985, 
the Rio summit in 1992 and the Paris climate negotiations in 2015, but that is it. Hardly any 
decisions have been made or measures taken to solve the problem.184 

A good example of this is that the Intergovernmental Panel on Climate Change (IPCC) 
special report on climate change, which underlined the urgency of climate action at the 
Katowice conference (COP 24), managed to raise the level of ambition for GHG reductions 
in the negotiations only in parts. According to Finland’s chief negotiator Outi Honkatukia, 
the report was approved for the processes, i.e. the process of preparing and publishing the 
report, but its content was not approved for the specific decisions on actions.

Former US President Donald Trump also questioned reports on climate change com-
piled by organisations in his own administration on many occasions. For example, he said 
of the 2018 National Climate Assessment report commissioned by the Congress: “I don’t 
believe it”. The 1656-page report covered issues such as how climate change is progressing 
and how it is affecting the United States, while challenging the country’s climate policy.185

Newly elected US President Joe Biden has already taken several specific actions that 
address climate change. This is encouraging.

As for Brazil, researcher and director of the government agency National Space Re-
search Institute (INPE) Ricardo Galvão was fired in August 2019 for defending the fact that 
in June 2019, satellite data showed a rise in Amazon deforestation by 88% compared with 
2018.186 Bolsonaro said that the organisation was lying and that the allegations were harm-
ful for international trade negotiations.187 Bolsonaro was referring to the Mercosur trade 
agreement between the European Union and the South American trade bloc. French Presi-
dent Macron, the climate leader in Europe, had repeatedly said that France would not sign 
any trade deal if Brazil pulled out of the Paris Agreement.188 What is of particular concern 
in this case is the fact that satellite data, or any findings, are being turned into political 

184 https://www.theguardian.com/environment/2018/jun/19/james-hansen-nasa-scientist-climate-change-

warning

185 https://nca2018.globalchange.gov/downloads/NCA4_2018_FullReport.pdf; https://www.nytimes.

com/2018/11/25/climate/trump-climate-report.html; https://www.theguardian.com/us-news/2018/nov/26/

trump-national-climate-assessment-dont-believe

186 https://earthobservatory.nasa.gov/images/145498/uptick-in-amazon-fire-activity-in-2019 

187 https://edition.cnn.com/2019/08/03/americas/brazil-space-institute-director-fired-amazon-

deforestation-intl/index.html?utm_source=dlvr.it&utm_medium=twitter 

188 https://www.reuters.com/article/us-france-brazil/macron-warns-he-wont-sign-mercosur-deal-if-brazil-

leaves-climate-accord-idUSKCN1TS1KB

issues. If this phenomenon spreads, there 
could be global debates about the accura-
cy and reliability of measurement methods 
instead of urgently required climate action.

According to an international study, 
Finnish people are, fortunately, one of the 
nations with the most positive attitudes 
towards science, and Finns with a strong 
religious affiliation trust science, even if it 
is at odds with their religion.189 In Finland, 
climate researchers’ messages are rarely 
questioned by political decision-makers.

We might, however, ask how well sci-
entific findings are taken into account in 
Finnish legislation. It has been observed 
in various sectors in society that “political 
realities” often override science. When it 
comes to climate change policy, this has 
been the case with the abolition of fossil 
fuel subsidies, for example. Although cli-
mate scientists have been consulted, their 
views have not been included in legislation 
often enough.

It was, then, delightful that numerous researchers and especially the Finnish Climate 
Change Panel were heard in the government negotiations during the drafting of Prime 
Minister Antti Rinne’s government programme in 2019. Finland has currently one of the 
most ambitious climate programmes in the world. Prime Minister Sanna Marin’s govern-
ment programme aims to achieve climate neutrality by 2035 and carbon negativity soon 
after that. The Finnish Climate Change Panel has a vital role to play here.

The Finnish Climate Change Act created for the Climate Change Panel, the task of 
which is to promote dialogue between science and politics on climate change issues.190 In 
2015–2019, the Climate Change Panel consisted of fourteen top researchers in key fields 
relevant to climate change decision-making. The panel’s first term was 2016–2019, i.e. dur-
ing Juha Sipilä’s premiership. Its task is to provide the government with recommendations 
upon which climate change-related decisions can be based and to strengthen the multidis-
ciplinary approach to climate science. Various ministries and committees can ask the Cli-

189 https://yle.fi/uutiset/3-10877113 

190 https://www.finlex.fi/en/laki/kaannokset/2015/en20150609.pdf 

The Climate Change Panel has been 
consulted on all major climate-re-
lated issues not only in Finland 
but also at international forums. 
Our role as facilitators in Prime 
Minister Juha Sipilä’s round table 
discussion resulted in seven parties 
committing to push for 1.5°C con-
sistent policies. Our recommenda-
tions for carbon neutrality by 2035 
and negative emissions by 2050 
are included in the proposal for a 
new climate law by Prime Minister 
Sanna Marin’s government. These 
examples show that climate science 
is taken seriously in Finland, and 
can be globally, too.

– Markku Ollikainen, Chair, the 
Finnish Climate Change Panel 
2014–2023
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mate Change Panel to carry out projects, but they must not influence the outcome or views.
It was very pleasing that the government programme of Antti Rinne’s cabinet, which 

took office in June 2019, promised to further strengthen the role of the Climate Change 
Panel as a scientific and independent expert body; the programme also promised to es-
tablish a round table on climate policy, which would bring together a great variety of 
parties.191

THE IMPACT OF POPULISM
The unequal participation to political processes is one of the biggest problems in democra-
cy. When people follow miscellaneous media coverage of news, they may find it difficult to 
see the bigger picture and assess the consequences of different options. The disadvantaged 
in society are also less inclined to vote than those who are better off, who are well-informed 
and more likely to have something to lose as a consequence of the decisions that are made. 
This is one of the reasons that decision-makers are often seen as representing the “elite”.

With the development of technology and the rapid spread of information, the world 
has changed at a record pace in recent years, and the pace is only projected to accelerate. 
Change can create a sense of insecurity in a world where the nature of work is changing 
due to climate action, digitalisation and robotics. The platform is ideal for populist ideas 
that promise easy solutions to difficult challenges.

Populist movements in different countries work in a very similar manner. A universal 
characteristic of populist movements is to appear as the voice of the common people and 
to question traditional politics. Politics is often accused of being the political elite’s corrupt 
chicanery and acts of opportunism, in which the will of the actual decision-makers – the 
citizens – is ignored.

The elements that right-wing populist movements share also include opposition to 
immigration, nationalism and the promise to make the country achieve true glory. There 
is often a promise that things like the nature of jobs do not need to change. According to 
Deutsche Welle, several right-wing populist movements in the EU oppose active climate 
policy, and some deny the human influence on climate change.192 Populist movements tend 
to have a strong, charismatic leader, who seeks to be seen as the voice of the people, as if 
almost to be the only one on the side of economically disadvantaged citizens.

As early as about 370 BC, Plato made perhaps the best-known argument against de-
mocracy in world history, although the term democracy did not even exist at any concep-
tual level. Plato suggested that democracy will, sooner or later, inevitably degenerate into 
the worst of form of government, tyranny, as people tend to elevate some special individ-

191 https://julkaisut.valtioneuvosto.fi/handle/10024/161664

192 https://www.dw.com/en/are-right-wing-populists-a-threat-to-european-climate-policy/a-48764969 

ual or a group of people as their leader.193 
Populists create an illusion of a united and homogeneous people, and only they can 

be its morally legitimate representatives.194 Clever populist politicians take advantage of 
voters’ insecurities by promising easy solutions to difficult problems.

In fact, populist leaders position themselves directly opposite to the political elite and 
claim to receive their legitimacy directly from the citizens.195

Populist rhetoric separates elite and minority groups from the concept of people. Both 
of these groups are “others”, who grab benefits from hard-working decent citizens; they 
are, fundamentally, something other than “us”. In the rhetoric of many European populist 
parties, this has manifested itself in the simultaneous exclusion of both the “Brussels elite” 
and immigrants.196

Populist leaders often come from outside the usual political elite, allowing them to crit-
icise current politics and promise citizens a better future, a victory for nationalism and 
equality.197

THE ROLE OF THE MEDIA

Reliable media have a great power to influence citizens’ worldview, but with this 
comes a great responsibility to provide independent and non-biased information. 
Media could, if they wanted to, be more involved in making the nation optimistic 
about the future: talk about how a carbon-free welfare society increases prosperi-
ty and creates export opportunities for our businesses, which would be beneficial 

to the national economy.

The role of independent media has become more prominent, especially in this era of pop-
ulism, social media and fake news. Independent media and freedom of the press are the 
backbone of democracy; without independent media, there would be no democracy. With-
out democracy, in turn, there would be no independent media. Fake news stories are chal-
lenging traditional media, which further increases the importance of independent media.

Clickbait headlines have been a plague in highly competitive news media. There would 
be very few commercial media outlets without online audiences, which is why people are 
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enticed into reading online news by writing emotive headlines. Clickbait headlines often 
divert attention away from the actual content of a story or piece of news.

A good example of a clickbait headline is the coverage of Sitra’s international report on 
1.5-degree lifestyles, published in May 2019. It compared annual average lifestyle carbon 
footprints in different countries and what these footprints should be in 2030 and 2050 
if we lived 1.5-degree lifestyles. Markus Terho, Director of the Sustainable Everyday Life 
project at Sitra, summarised the purpose of the report: “The purpose of the report was not 
to compile a list of banned things, but a list of measures from which everyone can pick the 
most suitable ways to reduce their carbon footprint. It is up to politicians and businesses 
to make sustainable everyday choices available to people. Sitra believes that a 1.5-degree 
world opens up a wealth of new business opportunities and creates jobs.” Many media 
published information about the report in an appropriate manner, for example: “Finnish 
people need to reduce their carbon footprint by more than 90% by 2050 – The change can 
provide a better quality of life.”

Some of the media with the largest circulation, however, ran headlines like this: “Sitra: 
Red meat to be banned and cars to be left at home during leisure time – Finland won’t 
achieve its climate target without exceptionally tough measures” and “Finns must change 
their lifestyle completely – Sitra publishes list of harsh measures: red meat to be banned, 
heat pumps and electric cars put into use, cars not to be used in leisure time”.

Catchy clickbait headlines in a few widespread media were enough to generate out-
rage in the nation and cause great misunderstanding, both unintentional and deliberate, 
especially if the reader only read the headline. There were also “expert columns and blogs” 
stating that “the debate needs to be sensible”. The debate over the 1.5-degree lifestyle con-
tinued for a long time, which was a good thing. Unfortunately, some of the news coverage 
in the mainstream media managed to create more division amongst Finnish people, de-
spite the report’s original intention, which was to promote solutions. This is just one case 
but a very illustrative example of how the media can choose to take different approaches 
– constructive or disruptive – to the same story.

The media have also often wanted to bring balance and sometimes deliberately con-
frontational elements to the debate on climate change. For this reason, there is often a 
climate change denier or sceptic invited to debates together with a climate scientist. This 
can be confusing to readers who are not familiar with the issue.

There is a clear consensus in the global scientific community on man-made climate 
change, the five-sigma level of certainty. This means that there is only a one-in-a-million 
chance that global warming is not man-made. Inviting a climate change denier in a media 
debate is, thus, the same as inviting a flat Earther to a debate about the shape of our plan-
et.198

198 https://www.reuters.com/article/us-climatechange-temperatures/evidence-for-man-made-global-

As early as September 2018, the BBC announced that it would instruct its journalists 
that they would not need to interview climate change deniers for the sake of balancing the 
climate debate and offered training courses on climate change to its journalists.199

However, the media in Finland is to be commended for the fact that the level and visi-
bility of news coverage about climate change has improved significantly since the publica-
tion of the IPCC Global Warming of 1.5°C report in October 2018. While climate issues had 
seldom been covered in the main news before, after the thought-provoking IPCC report 
stories about climate change often became breaking news.

Admittedly, the media has much more to do cover climate change by in part, by distin-
guishing the importance of issues and focusing more the important ones. George Monbiot 
asked on Twitter which industry presents the greatest environmental threat, oil or the me-
dia; he believes the answer is the media as “every day it misdirects us. Every day it tells us 
that issues of mind-numbing irrelevance are more important than the collapse of our life 
support systems.”

Riikka Suominen, Editor-in-Chief of 
Vihreä Lanka magazine, aptly wrote that 
the media is both a threat and an oppor-
tunity for the environmental crisis and the 
battle against it.200 Vihreä Lanka’s Suomin-
en and Lasse Leipola had already launched 
a campaign to ask all media to take the 
climate crisis into account in their news 
coverage. Climate change and environ-
mental issues should not only be covered 
in separate stories, but they should also be 
integrated into economic, cultural, sports 
and other news coverage. This is the only 
way bring home to people the scope of the 
crisis.201

The media has, indeed, a great oppor-
tunity to help countries to become a cli-
mate neutral, some leaders in selected cli-
mate solutions and get citizens to support 

warming-hits-gold-standard-scientists-idUSKCN1QE1ZU
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The climate crisis is reported in a 
strangely contradictory manner in 
the media. First it is reported what 
measures would need to be taken 
to stop the disaster, but then the 
approach to increasing fuel taxes, 
for example, is that citizens will in-
cur additional costs of a few euros 
a month. “Check here how much 
more you will have to pay!” I would 
like to see a more holistic approach, 
or even explanations of why activi-
ties that generate emissions should 
be taxed if the climate crisis is to be 
taken seriously.

– Reetta Räty, Journalist and 
Entrepreneur
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the measures required to mitigate climate change by painting a more positive image of a 
carbon-neutral welfare society. It is clear that all countries need to stop using fossil fuels. 
The media could help to make the transition fairer and dispel people’s undue concern.

RESISTANCE FROM YOUNG PEOPLE BRINGS 
CLIMATE CHANGE INTO OUR HEARTS

Schoolchildren across the world – even those too young to vote in elections – have become 
fed up with the inaction on climate change mitigation. They marched to parliament build-
ings for climate strikes on Fridays to demonstrate, in the spirit of democracy, their support 
for ambitious climate action and a safe future.

The school children’s global climate strike movement was launched when the Swedish 
school-girl Greta Thunberg, age 15, went on a one-girl strike in Stockholm in August 2018, 
the day on which school started after the summer break. She has said that she got the idea 
for the strike from school children in Parkland, Florida, who refused to go to school after 
the school shootings that occurred there in 2018. Greta announced that she would con-
tinue the strikes every Friday until Sweden’s climate policy was in line with the 1.5-degree 
target. Greta has since stated that it may take years for Sweden to act in line with the Paris 
Agreement, and for that reason she says that she is likely to have to strike for years.202

Greta was initially alone in front of the Swedish Parliament on Fridays, holding a sign 
that read “school strike for climate”. She asked, what is the point of learning facts in school, 
when the most important facts backed up by the best science clearly mean nothing to pol-
iticians and society. She said she wondered when she was only eight years old why no one 
even talked about climate change. She wondered, although it is a well-known fact that 
burning fossil fuels poses a great risk, why is this still allowed to go on? Greta Thunberg 
says, such destructive activity should be made illegal. According to Greta, people say that 
solving the global sustainability crisis is the most important issue, yet they continue to live 
and consume the same way as ever, as if there were no threat of climate change.

Greta Thunberg has talked a lot about climate justice, saying that rich countries such as 
Finland and Sweden should stop generating greenhouse gas emissions in 6–12 years’ time 
and help developing countries take climate action: to build roads, schools and hospitals 
and to promote access to clean water; things that we take for granted.203 

202 https://edition.cnn.com/2019/01/25/europe/greta-thunberg-davos-world-economic-forum-intl/index.

html
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Others joined in the strike as Greta’s activism began to be covered in the international 
media. The school strikes for climate began to expand across the world and  the Fridays for 
Future movement began.

Soon, inspired by Greta on social media, Atte Ahokas became the figurehead of school 
children’s climate strikes in Finland, and started striking by himself in Jokioinen in au-
tumn, 2018, Atte, like many other young people, says he has been affected by climate anx-
iety, and, according to him, the best way to deal with it is to take climate action. When 
Janne Roininen, Atte’s biology teacher, encouraged students to strike for climate action 
by giving them permission to miss class, fifty young people soon became involved. The 
strikes moved in front of the parliament building in Helsinki and joined Finland’s Fridays 
for Future movement.

Globally the big wheel started turning on in January 2019, when 45,000 students took 
part in demonstrations in Germany and Switzerland alone. Students in many countries 
are now calling for the voting age be lowered to sixteen, so that young people can vote and 
participate in the decisions that affect them.

Greta participated in the UN international climate negotiations (COP 24) in Katowice, 
Poland, where she gave several speeches to influential audiences. She reminded them that 
no country or individual is too small to make a difference. If one girl makes headlines by 
not going to school, what could a bigger number of people achieve? In January 2019, Greta 
travelled to the annual World Economic Forum in Davos by train, while many world lead-
ers and influencers arrived there on their private jets. When there, she said that she did not 
want adults to be hopeful: “I want you to panic. I want you to feel the fear I feel every day. 
And then I want you to act.”204 Sir David Attenborough once again made headlines across 
the world by saying in Davos that the Garden of Eden is no more. By their activities, hu-
mans have ended the stable Holocene era and moved planet Earth into the Anthropocene 
era.

The first global strike for climate was held on Friday, 15 March 2018. There were school 
strikes in 2,000 cities, everywhere except Antarctica, where there are no schools, though 
even there, seven scientists took part in a demonstration at their research station. In total, 
the global school strike had an estimated 1.4 million participants. According to the police, 
there were more than 10,000 participants in Finland.

In June 2019, the efforts of the young climate activist Greta Thunberg and the Fridays 
for Future movement were honoured with Amnesty International’s Ambassador of Con-
science award. It is the most prestigious human rights award given by the human rights 
organisation, and previous awardees include Nelson Mandela. Kumi Naidoo, Amnesty In-
ternational’s Secretary General, said that “the Ambassador of Conscience award celebrates 
people who have shown unique leadership and courage in standing up for human rights. I 

204 https://www.youtube.com/watch?v=zrF1THd4bUM
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can think of no better recipients this year than Greta Thunberg and the Fridays for Future 
climate strike movement.”

In March 2019, Greta Thunberg and the Fridays for Future movement were nominated 
for the Nobel Peace Prize. In July 2019, the Secretary General of the Organization of the 
Petroleum Exporting Countries (OPEC) said at the organisation’s meeting that the school 
strike movement and climate campaigners were perhaps the greatest threat to the oil sec-
tor. German Chancellor Angela Merkel thanked the young activists a few weeks later and 
said that the youth climate movement had accelerated climate policy efforts.

In Finland people’s reactions to the young climate heroes were mixed. Many welcomed 
the young people’s activism, but some adults made jokes about the fears, anxieties and 
activism of the youth in columns and on social media. They said, that putting children and 
young people at the forefront of the climate fight was exploiting them and that, because 
of their age, young people simply cannot understand how society works. Atte Ahokas re-
sponded by saying that people who think that way should be completely ignored.

Thankfully, the jokes and bullying of young people about climate activism subsided 
soon after Sauli Niinistö, the President of Finland, took a stand in favour of young peo-
ple’s activism. President Sauli Niinistö, who is held in high esteem by most Finnish people, 
made it clear that he supports the climate movement in his speech in parliament on 10 
April 2019: “Young people, at least, have understood the urgency of this matter. And this is 
good. Young people are demanding a new kind of decisiveness from today’s decision-mak-
ers. Their voices must be heard because they are the true stakeholders in this matter. It is 
first and foremost their future and the future of the generations to come that is at stake.” 

CLIMATE ELECTIONS
Next, we will describe some significant “climate elections” of recent years and 
what we have learned from them. Elections offer an insight into what people 

expect from societies.

BRAZIL 2018
The 2018 Brazilian general election and presidential election were held on 7 October 2018. 
In the first round of the presidential election, right-wing populist Jair Bolsonaro received 
the most votes and faced the Workers’ Party (PT) candidate, São Paolo Mayor Fernando 
Haddad, in the second round.

President Bolsonaro, highlighted conservative values in his election campaign. The 
campaign sparked a strong opposition, most powerfully driven by women. The presi-
dential candidate was known for his contemptuous views on people of colour, women 
and indigenous peoples

Prior to the election, the Brazilian Workers’ Party had the country’s most popular pres-
idential candidate, the country’s former president Lula, who, however, was barred from 
the election due to his corruption conviction. Lula was supported by as many as 40% of 
Brazilians.

During the general election – and even for a few years before it – Brazil had been a 
country divided in two, with a crumbling economy. The people did not trust the political 
elite. The country was ready for right-wing populists and especially for Jair Bolsonaro, who 
has an army background.205 The brutality of the election campaign culminated in Bolson-
aro being stabbed in September, just a few weeks before the election. He survived and this 
further increased his popularity.

The second round of the presidential election was held on 28 October 2018, and Bol-
sonaro won with 55% of the votes. It is worth noting that the voting age in Brazil is 16 years, 
and voting is compulsory for citizens aged 18–70.

The reasons behind Bolsonaro’s election included the fact that he managed to position 
himself as a defender of poor and oppressed white people, someone who would keep the 
country safe. This was supported by Bolsonaro’s military background. He also promised to 
eliminate corruption in Brazil, and he is a defender of the old linear economy.

205 https://www.ulkopolitist.fi/2018/10/09/brasilian-presidentinvaalit-ovat-repineet-kansan-kahtia/

Action is the best remedy for clima-
te anxiety. Adults must understand 
that we young people are really 
concerned about our future. Stri-
king in the cold or rain is not nice, 
but we have to do it!

– Atte Ahokas, upper secondary school 
student
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Bolsonaro announced in his election campaign that he was considering withdrawing 
Brazil from the Paris Climate Agreement, and when he was elected, he cancelled the UN 
international climate negotiations (COP 25), which were scheduled to be held in Brazil in 
2019. During his campaign he also promised that his government would focus on improv-
ing the Brazilian economy and announced that he would explore the financial potential 
of “the lungs of the planet”, the Amazon rainforest. Depending on the source, the Amazon 
produces 6–20% of Earth’s atmospheric oxygen, and it is considered vital in resolving the 
climate crisis.206

The deforestation of the Amazon accelerated by 60% in June 2019 over the same period 
the previous year, and an area of rainforest larger than 1.5 football fields is being destroyed 
every minute.207 The destruction of the Amazon is also sad news for biodiversity. The re-
gion’s biodiversity is so rich that many species are not even known yet. It is estimated that 
an average of about a hundred new species of animals or plants are discovered in the Am-
azon every year and it is sad that these species are now being wiped out on a large scale 
before we even get to know them.

FINLAND 2019

In December 2018, before the general election the following April, eight parliamentary 
parties in Finland issued a joint statement announcing that the next government would 
pursue the 1.5-degree climate policy and that Finland would demand the same from the 
EU. When the parties’ climate and environmental programmes were published in spring 
2019, there were pleasant surprises as all parliamentary parties had a proposal for climate 
change mitigation, and as we have been following this issue closely, we can say that there 
was a significant improvement over the previous election. The programmes also suggested 
measures to promote the development of climate solutions that would also have good ex-
port potential, which would increase Finland’s carbon handprint. The Carbon Handprint 
refers to a product or service is that allow others to reduce their carbon footprint for exam-
ple by improving energy efficiency, reducing the use of materials, making climate-friendly 
choices of raw material, developing product recyclability, or reducing the amount of waste 
material. 208

Climate change became one of the key themes of the 2019 election. The public debate, 
however, tended to focus mainly on whether Finland would fulfil its obligations under the 
Paris Agreement, and what changes, obligations, prohibitions and taxes achieving this 
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pledge would entail. The discussion mainly ignored the fact that the transformation needed 
to curb climate change creates huge business opportunities, and although Finland’s own 
emissions are small on a global scale, it is good for Finland and Finnish stakeholders to be at 
the forefront of the development.

The Climate Leadership Coalition (CLC) held a debate on this topic just before the elec-
tion. CLC acted as moderators and made it clear that the idea was to discuss opportunities 
to have the most optimistic election debate possible. Representatives of the six largest par-
ties (the Centre Party, the Coalition Party, the Finns Party, the Social Democrats, the Left 
Alliance and the Greens) and business organisations (Business Finland, the Confederation 
of Finnish Industries, Finnish Energy, Finance Finland, the Central Union of Agricultural 
Producers and Forest Owners, Technology Industries of Finland) and Sitra and Smart & 
Clean Foundation all discussed how to lure more people into climate-related investments 
and create jobs and export opportunities in Finland.209 

We were surprised when the event and its content did not receive more attention in 
the media. We noticed just one story on these themes, published in Talouselämä magazine 
a day before the election. The story described Neste’s story, and how many billion euros 
Finland has benefited from Neste’s climate solutions, thanks to taxes paid, ownership and 
the company’s increase in value. The article was aptly titled: “Had enough of the election 
and the fuss about climate change? Finland made billions out of it – but politicians are not 
telling you this.”

This is the kind of debate that we would have liked to hear at the election debates. It 
would have made it easier for the audience to understand that, in addition to being abso-
lutely necessary, ambitious climate action will also bring investments, jobs, export oppor-
tunities and tax revenues to sustain the welfare state. 

Instead of this more positive approach, climate change mitigation was mainly de-
scribed in the media and election debates as measures or sacrifices that would make 
people’s daily lives miserable – so much so that when The New York Times wrote an ar-
ticle about the Finnish election, it mentioned that in Finland the Finns Party seized on 
climate as a new front in the culture wars.210

There was a lot of talk about how climate action will impose additional costs, bans 
and restrictions on people. The questions brought up in several debates included whether 
eating meat should be banned or restricted, whether meat should be taxed and whether 
fuel tax should be raised.211
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The big picture of climate action and the related business opportunities were not the 
only thing missing in the debates: very little attention was paid to the fact that many of 
the everyday climate choices people make are already commercial, well-functioning and 
cost-effective. We know this from our own experiences. For years, we have used and tried 
out alternatives to current sources of energy, transport and food, and in Finland we have 
solutions for many aspects of life that both are good for the environment and save money. 

Although the pre-election debate was not quite of the standard that it could have been, 
the general election in Finland was, at the end of the day, a climate election. The school 
strikes organised by young people every Friday had a significant impact, as Atte Ahokas 
led a group of young climate activists to the parliament building in Helsinki. Students in 
other cities and towns also joined the strikes. NGOs worked hard to make climate change 
the top election theme.

In the election, the Social Democrats beat the second largest party, the Finns Party, by 
a mere 0.3% of the vote. Antti Rinne, the leader of the Social Democrats, was appointed to 
lead the formation of a government. His key issue was the curbing of climate change to 
1.5°C. Rinne also placed the loss of biodiversity high on his list of priorities.

The government programme – the first words of which are, incidentally, “climate 
change” – brought five parties together: the Social Democrats, the Centre Party, the Greens, 
the Left Alliance, and the Swedish People’s Party in Finland, and fulfilled the aspirations of 
their voters, who had demanded ambitious climate action.212

AUSTRALIA 2019

The Australian climate change election was held on 18 May 2019. Australia is one of the 
regions in the world that has, for years, experienced first-hand the effects of the climate 
crisis, from drought to deadly heatwaves, flooding, devastating wildfires, the collapse of 
marine ecosystems and excessive rainfall.213 For decades, Australia has also been known 
for climate deniers and sceptics who clash with environmental organisations. Recently, 
however, it has been increasingly difficult for climate change deniers and sceptics to find 
justification for their opinions.

According to a survey carried out in May 2019, as many as 64% of Australians adults 
saw that climate change was a serious and pressing problem and steps should be taken 
now, even if this might result in significant costs. The number of Australians concerned 
about climate change had increased by 25% compared to the 2012 survey. The survey also 
stated that attitudes towards climate change split Australians along generational lines. A 

212 https://julkaisut.valtioneuvosto.fi/handle/10024/161664  

213 https://www.environment.gov.au/climate-change/climate-science-data/climate-science/impacts 

clear majority of young Australians (76% of those aged 18–44) saw climate change as a se-
rious and acute problem, while only 49% of older people shared this view.214

The Australian climate election was fought mainly between the Liberal-National Party 
coalition, led by Prime Minister Scott Morrison, and the Australian Labor Party, led by the 
opposition leader Bill Shorten. Prime Minister Morrison’s position on climate action can be 
briefly described by referring to his speech in parliament in 2017 in favour of the fossil-fu-
el industry. He brandished a lump of coal and said: “This is coal. Don’t be afraid, don’t be 
scared, it won’t hurt you.“215

The Labor leader Bill Shorten said during his election campaign: “If we have the priv-
ilege to serve as the next government of Australia, I will not bring lumps of coal to parlia-
ment for a laugh, while temperatures soar, bushfires rage and flood and drought batter our 
land.”216

The Labor Party’s goals in its election campaign were to carry out extensive tax reforms 
and tighten Australia’s target of reducing emissions by 45% by 2030. It did not, though, 
offer its view on whether it would close the highly controversial proposed coal mine that 
conservation organisations said would threaten the corals of the Great Barrier Reef. The 
Liberal Party warned Australians that the Labor Party’s tax reform, more specifically tax 
increases for the wealthy, would put the country’s economy at risk.

The Australian Conservation Foundation rated the parties according to their environ-
mental policy ambitions before the election. The Labor Party scored 56%, the Liberal Party 
only 4%. The Greens rated a near perfect 99%.217 

The Liberal-National Coalition raised the cost of climate action as one of its election 
themes. One economic modelling estimates that the Labor Party’s target of 45% emissions 
reduction would cost the country 167,000 jobs and AUD 264 billion, or about USD 181 bil-
lion. The coalition’s promises to keep coal mines open received a positive response, espe-
cially in Queensland, where one of the world’s largest coal mines is planned. Half of the 
electricity in Australia is generated by coal-fired power plants, and coal is also one of the 
country’s biggest exports. The Labor Party, however, said that the funds needed for climate 
action were an investment in the future and in clean energy.218
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Australia – a country with probably the greatest low-carbon energy poten-
tial in the world – is the continent most exposed to climate change, where 
the “Official Future” for the last two decades has been, and remains, climate 
denial and delay. To a great extent, climate denial has been due to the domi-
nance of fossil fuels – coal domestically, with coal and increasingly gas for 
export – in the economy since WW2.  Political expediency, blinkered ideology 
and short-term business thinking rejects climate science and expert advice. 
Predatory delay is used to prolong the life of our high-carbon economy for 
short-term financial gain, irrespective of the damage to society.

Prior to the May 2019 Federal election, there were strong expectations that 
a change in government would see climate change taken far more seriously. 
Surprisingly, the incumbent conservative government was returned to power, 
largely because of an over-ambitious, and ill-explained reform agenda pro-
posed by the Opposition, going way beyond climate change.  In comparison, 
virtually no policies were proposed by the incumbent conservatives. 

This left the Opposition very exposed to the strong conservative media, no-
tably the Murdoch press, who attacked the Opposition’s proposed reforms 
with quite outrageous disinformation, including around climate change 
policy. This media role was critical but, in the final analysis, the election was 
lost not so much because of climate policy, but more due to unease around 
other shorter-term reform proposals.

So, climate denial continues officially, despite polling evidence that growing 
numbers of Australians, now over 65%, believe urgent climate action is requi-
red.

The government’s role should be to protect the future from the past, not the 
past from the future. When government refuses to lead, others must. That is 
now happening.

– Ian Dunlop, member of the Club of Rome, former Chairman of the Australian 
Coal Association and CEO of the Australian Institute of Company Directors219
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The Labor Party and the Liberal Party were almost level throughout the spring, and the 
climate election turned into one of the country’s toughest election campaigns in years. 
The “pro-coal coalition” beat the Labor Party in the election. The economy was voted more 
important than climate action.220

Sir David Attenborough, naturalist and broadcaster, has repeatedly highlighted Aus-
tralia as an extraordinary example of a country where people in power have remained cli-
mate change deniers despite being a country facing some of the worst effects of global 
heating.221

About a month after the election, in June 2019, Australia’s largest city, Sydney, declared 
a climate emergency.

THE EU 2019
The European Parliament election held on 26 May 2019 was expected to focus on climate 
issues and immigration. Voter turnout was a concern before the election, as it had fallen in 
every election since 1979. In 2019, it rose to 50.6% across the European Union, which was 
the highest figure since the 1994 election.222

According to Taneli Lahti, Head of the Cabinet of Commissioner Jutta Urpilainen the 
increase in turnout was driven by three factors. First, the rise of populism and, second, the 
consequent reaction as more voters are worried about the sustainability of the EU. The 
third major factor was the young people’s climate activism that had swept across Europe.

Two days before the election, a second global climate strike was organised in 133 coun-
tries. The climate strikers’ message to voters was clear, and the message spread widely on 
social media: “The planet’s still burning. We’re not going anywhere.” Climate Action Net-
work Europe (CAN Europe), which is part of Climate Action Network (CAN) International, 
the largest global network of climate change organisations, launched an extensive Climate 
Action Call campaign, which also involved several cities and businesses.223

In Finland, the turnout in 2019 – 42.7% – was lower than in the EU. Compared to previ-
ous elections, however, voters in Finland were a little more active. The expected increase in 
youth turnout in Finland did not happen.

The winners were liberals, greens and nationalists. The ruling parties in the previous 
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parliament lost seats.224 In Finland, the Co-
alition Party received the most votes with 
20.8% of all votes, and the greens came sec-
ond with a historical 16% of the votes.225

According to a Eurobarometer survey in 
all 28 EU Member States, pro-European 
young people voted significantly more in 
the 2019 election than in the 2014 election. 
Citizens’ voting decisions across Europe 
were particularly influenced by the econ-
omy and growth (44%), climate change 
(37%) and human rights and democracy 
(37%).226 

The impact of young people on the outcome of the EU election was very clear in Ger-
many and France especially. In a survey conducted in Germany, 48% of Germans said that 
protection of the environment and climate are decisive factors in who they vote for. In pre-
vious EU elections, 28% of Germans were of this opinion.

In addition to the youth climate movement, the decline of Germany’s reputation as a 
global climate leader,227  had a major impact on the growth of environmental and climate 
awareness in Germany.  Indeed, Germany gave a surprise to many at the European Union 
summit in March 2019 when it allied with the countries of Eastern Europe to oppose strict-
er climate targets, although it is clear that the EU must also tighten its targets to be in line 
with the Paris Agreement.228 In June, however, Germany joined the EU countries with the 
most ambitious targets to support the net zero emissions goal by 2050.229

Shortly afterwards, German Chancellor Angela Merkel said that Greta Thunberg and 
the young climate activists had clearly influenced Germany’s climate policy and pushed 
Germany to tighten its climate goals.230

The outcome of the European election tells us that Europeans will continue to expect 
global climate leadership from the European Union. This was a good sign. 

224 https://www.europarl.europa.eu/election-results-2019/en 

225 https://www.hs.fi/politiikka/art-2000006119594.html 

226 https://www.verkkouutiset.fi/nuoret-aanestivat-aktiivisesti-eu-vaaleissa/ 

227 https://www.dw.com/en/german-political-parties-go-green-for-eu-climate-election/a-48816129

228 https://www.hs.fi/ulkomaat/art-2000006043856.html

229 https://www.politico.eu/article/germany-joins-push-for-eu-wide-net-zero-emissions-goal/ 

230 https://theglobepost.com/2019/07/19/germany-merkel-thunberg/ 

When analysing the results of the climate elections in different countries an impor-
tant question is: why would people in so many countries where the disadvantages 
of climate change are even more tangible than in Finland and Europe elect a leader 
who denies climate change or, at least, does not intend to do anything much about it? 

Experiences in several countries and elections have shown that policies and priorities 
can change very quickly, for better or for worse. In the long-term fight against climate 
change, a democratic governance model based on four-year terms requires the support 
of an independent and preferably parliamentary group that plans, proposes and moni-
tors climate policy and its implementation across parliamentary terms. One such body, 
The Committee on Climate Change, has been in operation in the UK for over a decade, 
and the results are excellent.231  The Committee has been named as the best in its field 
by a number of teams of specialists across the world. We recommend that a similar 
group is set up in Finland as well.

THE UNITED STATES 2020
When analysing the results of the climate elections in different countries an important 
question is: why would people in so many countries where the disadvantages of climate 
change are even more tangible than in Finland and Europe elect a leader who denies cli-
mate change or, at least, does not intend to do anything much about it? 

Experiences in several countries and elections have shown that policies and priorities 
can change very quickly, for better or for worse. In the long-term fight against climate 
change, a democratic governance model based on four-year terms requires the support of 
an independent and preferably parliamentary group that plans, proposes and moni- tors 
climate policy and its implementation across parliamentary terms. One such body, The 
Committee on Climate Change, has been in operation in the UK for over a decade, and the 
results are excellent.231 The Committee has been named as the best in its field by a number 
of teams of specialists across the world. We recommend that a similar group is set up in 
Finland as well. 

On November 7, 2020, Joe Biden was elected President of the United States and Kamala 
Harris as Vice-President. Joe Biden has long appreciated the enormity of climate change 
and has always believed that we have a moral and economic imperative to address it. In 
1986, he introduced one of the first-ever climate bills in Congress.

During the presidential campaign, his campaign promoted a progressive climate 

231 https://www.theccc.org.uk/

Civic and environmental orga-
nisations have long been deeply 
concerned about the progress of 
climate change and the loss of 
biodiversity. It is excellent that a 
large number of companies and 
cities and also a growing number 
of countries are taking this matter 
seriously.

– Juha-Erkki Mäntyniemi,  
Executive Director, Fingo
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plan232 including:

• achieving a 100% clean energy economy and net-zero emissions no later than 
2050;

• increasing jobs and leading America to become the world’s clean energy super-
power, 

• re-joining the Paris Agreement and rallying the rest of the world to address the 
grave climate threat, and

• making climate change a core national security priority.
 

Although Biden won the 2020 presidential election by more than 7 million votes, the for-
mer president Donald Trump refused to accept the results. This refusal led to some dra-
matic events, the major one on January 6, 2021, when a mob made an unprecedented at-
tack on the US Capitol, where Congress was meeting to certify the election.233  234 

Democracy prevailed and Joe Biden was inaugurated President on January 20, 2021.  On 
his first day of office, Biden declared he would adopt a “Whole-of-Government Approach” 
to climate change that would create jobs, build infrastructure, promote environmental jus-
tice, reduce the carbon footprint of government and restore the role of science in decision 
making. And he began the process for the US to re-join the Paris Climate Agreement, send-
ing an encouraging signal by declaring, “We’re Back!” as a global leader on climate change. 
He also took decisive action by issuing several executive orders.235

Early in his term, Biden assembled a strong team on climate. He created two new 
high-level climate positions, appointing John Kerry to be US International Envoy for Cli-
mate Change and Gina McCarthy to be the first National Climate Advisor and director of 
White House Office of Domestic Climate Policy. He also appointed climate leaders for key 
agencies that address climate change.  

Following his progressive start, Biden has taken many actions on climate, all seeking to 
advance three priorities – address the climate crisis, promote equity and restore the econ-
omy with jobs. He is using a variety of authorities to advance his climate agenda including 
executive orders, agency regulations, secretary orders, the budget, and legislation.

Joe Biden proposed three big plans: the American Recovery Act236, which was passed 
by Congress and is now being implemented; the Bipartisan Infrastructure Investment and 

232  https://joebiden.com/climate-plan/ 

233  https://www.nytimes.com/interactive/2021/01/06/us/trump-mob-capitol-building.html 
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235  https://clc.fi/2021/02/05/blumberg-blogs-usa-biden-era-begins-and-earth-breathes-again/

236  https://www.congress.gov/bill/117th-congress/house-bill/1319 

Jobs Act, also known as the infrastructure bill237 passed by the Congress in August 2021; 
and the America Family Act238 pending in Congress.

The $1.2 trillion Bipartisan Infrastructure Investment and Jobs Act includes $550 bil-
lion in new federal spending over five years. It invests $110 billion in roads, bridges and 
major projects, $66 billion in passenger and freight rail, $65 billion to rebuild the electric 
grid, $65 billion to expand broadband internet access, $39 billion to modernize and expand 
transit systems and $7.5 billion to build a national network of charging infrastructure for 
electric vehicles and $47.2 million for climate adaptation and resilience.239

A key component of Biden’s climate plan is a new Clean Energy Standard that would 
achieve zero emissions from the energy sector by 2035. This ambitious proposal is contro-
versial and under debate at the time of writing. 

Demonstrating global leadership, on April 22, Earth Day, President Biden convened 
a global Leaders Summit240 on Climate with leaders from 40 countries. At the Summit, 
President Biden announced a new target for the US to meet the Paris Climate Agreement 
(UNFCCC). He pledged the US will reduce GHG emissions by 50-52% below 2020 level by 
2030 and will put the US on a path to reach net-zero GHG emissions by 2050.  Also, the US 
Department of Energy and governments from other countries announced six new initia-
tives241 to “expand international cooperation around tackling the climate crisis, boosting 
clean energy innovation, and advancing an equitable transition to a net-zero future.”  

And on June 20, 2021, President Biden signed242 legislation reinstating methane regula-
tions that had been rescinded by the Trump administration.

In addition, President Biden reconvened the working group of technical experts from 
across the Federal Government and instructed them to restore the science- and econom-
ics-based approach to estimating climate damages. Among the key parameters are the so-
cial costs of greenhouse gases: “social cost of carbon” (SCC), “social cost of nitrous oxide” 
(SCN), and “social cost of methane” (SCM); the results are estimates of the financial dam-
ages associated with incremental increases in greenhouse gas emissions.243
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In February the group announced the interim figure — $51 for every ton of carbon re-
leased into the atmosphere — well above the $8 cost used under former President Donald 
Trump.244 This new estimate would enable agencies to immediately and more appropriate-
ly account for climate impacts in their decision-making.245

But despite the promising start by adopting a scientifically sound estimate of the cost 
of carbon to the economy, President Biden’s administration has not yet proposed using a 
carbon price as a policy instrument to drive down GHG emissions. However, we are en-
couraged to see that Janet Yellen, U.S. Secretary of the Treasury, has promoted a carbon 
tax or carbon pricing cap-and-trade program as a very efficient way to achieve emissions 
reductions on several occasions.246

The Inevitable Policy Response (IPR) led by UN PRI247 forecasts that Carbon Border Ad-
justments Mechanisms (CBAMs) for carbon will become increasingly a policy option and 
if adopted, this could lead the United States to announce a national carbon pricing system 
as early as 2023.248

The authors view that without an effective carbon price there will be no chance to 
achieve the needed carbon-free investments from the private sector, although a carbon 
price alone is not an adequate measure either. California has shown how to combine ef-
fective carbon pricing with several other climate policy instruments, and we see this as a 
model that could be implemented more widely.249 250

US President Biden has ambitious plans to tackle climate change across all of the fed-
eral government and internationally in his four-year term. The outcome of his efforts may 
well determine if the global community will succeed in addressing climate change and 
leaving a planet to future generations that in some way, resembles that with which civili-
zation has evolved.
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8. HOW CAN  
CLIMATE CHANGE BE 

CURBED IN PRACTICE?
Climate change mitigation requires all sectors of society to reduce green-house 

gas emissions by about 90% in a few decades, and carbon sinks must also be in-
creased quickly. This requires very large changes. The sooner we increase deter-

mined measures, the more carefully we can consider the best course of action. In a 
climate neutral world, we would continue to do the same things in our daily lives 
as we do now, but in a different way. Climate change and the consequences of it 

will change societies the most if mitigation efforts are not done as soon as possib-
le. Many people ask if we have solutions to ensure that the reduction of emissions 

is sufficiently quick and extensive. How can emission reductions be achieved in 
the following sectors: energy, industry, buildings and construction, transport, 

the food system and agriculture, cities and municipalities, forests, information 
technology and citizens?

Global greenhouse gas emissions increased by 1.3% from 2016 to 2017, from 52.8 GtCO2e 
in 2016 to 52,800 million tonnes in 2017.251 Carbon dioxide accounted for more than 70% 
of emissions, and the remaining emissions consisted mainly of methane, nitrogen dioxide, 
fluorinated greenhouse gases and black carbon from forest and peat fires.252 In 2020, due to 

251 http://wedocs.unep.org/bitstream/handle/20.500.11822/26895/EGR2018_FullReport_EN.pdf?se-
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greenhouse-gas-emissons-2017-report_2674.pdf
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Covid-19 pandemic, global CO2 emissions decreased by 5.8% (almost 2 GT CO2). Despite 
the pandemic and dramatic decline in travel, the energy-related CO2 emissions globally 
remained the same, contributing to the fact that the average annual concentration of CO2 
measured in the atmosphere reached the highest ever measured concentration of 412.5 
parts per million in 2020. Furthermore, in 2021 the global CO2 emissions are projected to 
rebound almost 5% and approach the 2018-2019 emissions peak. 253

The Exponential Climate Action Roadmap released at the Global Climate Action 
Summit in California in 2018 illustrates the distribution of greenhouse gas emissions (see 
table below).254 

GLOBAL GREENHOUSE GAS EMISSIONS  GIGATON CO2eq PERCENTAGE

DIRECT ENERGY EMISSIONS   5,9  11
INDUSTRY     16,9  32
BUILDINGS     9,7  18
TRANSPORT     8,4  16
FOOD     5,6  11
AGRICULTURE AND FORESTRY   6,6  12
 

The research team used the Exponential Roadmap to illustrate how we could achieve the 
necessary climate targets and carbon neutrality by halving global emissions in each of the 
coming decades. The first halving of emissions should be done by 2030, the next by 2040 
and the following one by 2050. The remaining greenhouse gas emissions would be offset 
by carbon sinks. The team called this scenario the “carbon law” in reference to Moore’s Law 
in the computer industry. But even achieving carbon neutrality by 2050 is not sufficient to 
achieve and maintaining the 1.5C target. After 2050, we still need to remove excess carbon 
from the atmosphere via natural and man-made, or technical carbon sinks.255 Emissions 
must be reduced in all sectors. If one sector reduces its emissions less than 50%, another 
will have to reduce theirs even more. 

This chapter describes evolving changes and developments relevant in Finland and 
globally. We hope that these examples will show just how broad and diverse these oppor-
tunities are.
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ENERGY
Thomas Edison, the inventor of the incandescent light bulb allegedly said to his friends 
Henry Ford and Harvey Firestone in the early 1930s: “I’d put my money on the sun and 
solar energy. What a source of power!”256

The figure below illustrates the energy potential for natural resources and supports 
Edison’s idea. When we stop using fossil energy sources, the biggest alternative energy 
sources are solar and wind power. Scientists estimate that the sun radiates more than 
1,400 times more energy to the earth than the people on this planet need, and the annual 
amount of wind power is up to four times (1.5–4 times) more than our energy consump-
tion.

        

Comparing finite and renewable planetary energy reserves (Terawatt-years). Total recoverable reserves are 
shown for the finite resources (right). The yearly potential of renewable alternatives and the annual energy 

consumption of the world is on the left (2009). For solar only energy received by emerged continents is 
included, assuming 65% losses by atmosphere and clouds.257

256 https://quoteinvestigator.com/2015/08/09/solar/

257 http://www.asrc.albany.edu/people/faculty/perez/Kit/pdf/a-fundamental-look-at%20the-planetary-

energy-reserves.pdf year 2009 
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Energy use in buildings, industry, transport and elsewhere accounts for about 60% of 
global greenhouse gas emissions. Fossil fuels must be replaced by low-emission energy 
production methods. In electricity production, this can be mainly achieved by using solar, 
wind, wave and nuclear power. In heating, the transition will be achieved with biofuels, 
geothermal energy and heat pumps. In transport, biofuels, direct electrification and syn-
thetic fuels produced with electricity will replace fossil fuels.

Renewable energy production quadrupled the 2008 in ten years, 124 million tonnes 
of oil equivalent (Mtoe) in 2018 to 561 Mtoe and in 2018. Renewable energy accounted for 
about 1% of the world’s primary energy consumption in 2008, and 4% in 2018 258. In 2019, 
the additional energy supplied by renewables and nuclear energy was greater than the ad-
ditional supply from fossil fuel energy. A year earlier, fossil fuel generation still dominated 
the new energy demand with over double the share of renewables and nuclear energy.259 
This is promising, but the speed of change is still too slow. The level of ambition needs to 
be roughly tripled to align with the 2°C limit and must be increased around fivefold to align 
with the 1.5°C limit.260 261

However, the way that the costs of renewables are developing offers hope that they will 
become mainstream. If we can continue to expand the consumption of solar power, which 
has grown exponentially, it is possible that we will witness an energy revolution. Between 
2009 and 2018, the cost of producing solar power decreased by 88% (from USD 359/MWh 
to USD 43/MWh). In large areas, solar power already competes with the production of en-
ergy from coal or natural gas.262 In summer 2019, prices from solar power plants were as 
low as USD 19.9/MWh in California and EUR 14.8/MWh in Portugal.263

In 2008, the power generation capacity of solar cells was 0.1% of the world’s power 
generation capacity, but by 2018, it was 2.2%. The capacity increased more than 20-fold in 
a decade.264 Between 2000 and 2017, solar power capacity grew at an annual rate of almost 
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80%, and over the past two years, the annual growth has been approximately 30%.265 In 
2017, the UK alone – a country known for its cloudy weather – had almost as many solar 
panels as the entire world had ten years earlier.

Since I started researching solar power in the late 1970s, the amount of solar 
power in the world has increased 70,000-fold (700 GW). The same amount of 

solar power is now being built in ten minutes as was done in a year in those days. 
At the same time, the price is 200 times lower. The growth of the solar power 
market has been tremendous, over the last ten years in particular, and it will 

become even more so in the coming decades.

– Peter Lund, Professor, Aalto University

Solar energy capacity grew 40% annually between the years 2000 and 2018 and 
prices for photovoltaic modules dropped by 94% in the same period. In the year 
2018 100 GW of new solar capacity was taken into use, more than for all fossil 
and nuclear power plants together. Latest research clearly indicates that solar 
energy will become the dominant source of energy in the world in the decades 
to come. This is driven by having solar electricity as the least cost option of all 

electricity sources already today, a broad electrification of all energy sectors, very 
good solar resource availability and fast diffusion of batteries. From the labour 

and material point of view annual solar installations could be increased at least 
by a factor of 40 from the current level.266 

The composition of solar energy, wind energy plus smaller contributions of hydro-
power, bioenergy and geothermal energy enables a well-balanced energy system, 

which cost less than the present one. Flexibility of supply response (hydro and 
bioenergy), demand response (electric vehicles, electrolysers, heat pumps), grids, 

sector-coupling and storage are the key integration options for variable solar and 
wind generation.

– Christian Breyer, Professor, Lappeenranta-Lahti University of Technology LUT

Another renewable energy source that is growing exponentially is wind power. The 
cost to generate wind power fell by 69% between 2009 and 2018, and it now competes 

265 https://exponentialroadmap.org/

266 https://www.nature.com/articles/s41467-019-08855-1
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with fossil fuel energy in many areas.267 About a hundred wind power plants are operating 
without subsidies in Finland and they generate electricity for EUR 29–35/MWh.268

Solar and wind power need better energy storage systems, and the industry to devel-
op this capacity is undergoing a period of strong development and growth.269 Fortunately, 
most of the world’s population lives in the southern areas so that their housing needs can 
be mostly met by storing energy during the day and using it at night and this can be imple-
mented on a large-scale using better batteries. In California, for example, the price of bat-
tery stored power was USD 0.013/kWh in summer 2019, and the price of solar energy was 
USD 0.0199/kWh.270 These are already very competitive prices compared to, say, a natural 
gas power plant where the price of electricity ranges from USD 0.04 to USD 0.043/kWh.271

The industrial activities and communities that live near the poles will need weekly and 
seasonal storage systems for the long term. Suitable solutions include pumped-storage 
hydro power plants and chemical conversions that convert water to hydrogen and then to 
synthetic methane and other fuels. These fuels will be produced when electricity is cheap 
– for example in summer – and they can be used in winter to generate electricity and heat. 
Germany is a pioneer in these technologies and studies on how hydrogen produced in Ger-
many could be used on a large scale.272

Other solutions for heating include biofuels, which are often made from by-products 
or wastes of industry and agriculture, air source and ground source heat pumps as well as 
deep geothermal heat, the subject of pioneering research in Finland by St1 Deep Heat.273

Improving energy efficiency in both buildings and industries is also an essential part 
of energy transformation. There are so many technologies in practice and underdevelop-
ment that we won’t attempt to describe them all here. A particular feature of future energy 
efficiency projects is to make improvements that will help factories and buildings to be 
more active and also to store energy when it is cheap, and to save or use it when it is more 
expensive. Flexibility and adaptation to the natural variation of renewable energy will be 

267 https://www.lazard.com/perspective/levelized-cost-of-energy-and-levelized-cost-of-storage-2018/. 

268 https://www.uusisuomi.fi/kotimaa/278195-suomessa-pyorii-kohta-300-tuulivoimalaa-ilman-

veronmaksajien-tukea-vireilla-103

269 https://www.greentechmedia.com/articles/read/global-energy-storage-to-hit-158-gigawatt-hours-by-

2024-with-u-s-and-china#gs.stbxru

270 https://reneweconomy.com.au/coal-and-gas-on-notice-as-us-big-solar-and-battery-deal-stuns-

market-60011/ 

271 https://www.forbes.com/sites/jeffmcmahon/2019/07/01/new-solar--battery-price-crushes-fossil-fuels-

buries-nuclear/#696ade1a5971 

272 https://www.tekniikkatalous.fi/uutiset/saksan-hallitus-haluaa-vedyn-energiamarkkinansa-keskioon-

korvaa-vahitellen-tuontimaakaasun/e34ef20c-689b-47d2-986e-7e2b98ab617b 

273 https://www.st1.fi/geolampo 

more important as the proportion of renewable energy increases.
Although renewable energy has been growing at a good pace, and the industry has de-

ployed and is developing a large number of new advanced solutions, renewable energy and 
energy efficiency measures need to be scaled up six times faster to meet the goals set out 
in the Paris Agreement, according to the International Renewable Energy Agency (IRENA). 
In IRENA’s view, renewables should account for at least two-thirds of the global primary 
energy supply and, the energy intensity of the global economy would need to fall by about 
two-thirds.274 Quite encouraging however, is that we already have the solutions to make 
this happen.

INDUSTRY

Global greenhouse gas emissions from industry accounted for 32% of global emissions in 
2017 (17 Gt CO2e). There are four main options, singly and in combination, for achieving 
zero emissions in this sector. These include electrification of processes and low-emission 
electricity generation, the circular economy, process innovations and so-called end- of-
pipe technologies like carbon capture and storage (CCS) or carbon capture and utilization 
(CCU).

The industrial sector can be divided into two parts based on energy-intensity. Less ener-
gy-intensive industries include food, textiles, wood, printing, chemicals and metal process-
ing. Energy-intensive heavy industries include metal fabrication, refineries, paper, fertilizers, 
chlorine and cement.275

Heavy industry is growing strongly. Steel production has grown by 40% over the past 
decade, with 95% of the growth coming from China, and the volume of cement production 
has tripled. Globally, plastic production has tripled every twenty years. 

The challenge for heavy industry is that even if the energy used in processes is low 
carbon and energy efficiency is maximised, the production processes, use of products and 
their disposal can release greenhouse gases. This challenge will be even greater as the 
global demand for materials quadruples by the end of this century unless societies adopt 
the principles of the circular economy.276 

With the business-as-usual scenario, the production of steel, cement and plastics alone 
will easily eat up almost the entire 1.5-degree carbon budget and the Paris climate target 
would not be achieved.277

274 https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2018/Apr/IRENA_Report_GET_2018.pdf 
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Heavy industry continues to be the backbone of the EU’s economy, and it produces 14% 
of the EU’s greenhouse gas emissions. In Europe, the production of a kilogram of cement 
produces an average of 0.7 kg of carbon dioxide emissions, a kilogram of steel approxi-
mately 2 kg and a kilogram of plastic 4.6 kg. These figures vary by country, company and 
plant.278

If emissions are to be reduced through electrification, the use of electricity in Europe 
should triple in order to meet the low-emission target for the plastics, cement, steel and 
ammonia industries.279

The circular economy, in turn, reduces demand for materials and brings savings to in-
dustry. The circular economy is said to be the industrial dimension of climate policy.

Cement production accounts for 8% of global carbon dioxide emissions, far more than 
emissions from aviation. Under the current operating model, global cement production 
would increase by 500 million tonnes per year over each subsequent 30-year period. By 
2100, cement use could be 1.7 times greater than in 2015. The main driver for the increase 
in demand for cement is rapid urbanisation and economic development, especially in Af-
rica.280 

A primary use of cement is as a raw material for concrete in the construction industry. 
The cheapest way to manufacture concrete is still to use virgin material, which generates 
significantly more emissions than if recycled materials were used. However, studies show 
that the amount of cement in concrete can be reduced, thus reducing emissions. Many 
construction projects use 30-50% more cement than is needed, which means that optimis-
ing the use of materials can significantly reduce emissions. Emissions can also be reduced 
by recycling the waste generated in production.281

Limestone is needed in the cement manufacturing process, which generates greenhouse 
gas emissions. New innovations to solve this issue are under development. CarbonCure Tech-
nologies Inc., for example, utilises carbon dioxide recovered from the air to make concrete. 
This solution could have a market potential of USD 400 billion, and  could reduce annual glob-
al carbon dioxide emissions by nearly 2%.282
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Another potential innovation is Fortum’s Puro marketplace, through which carbon di-
oxide removal from the atmosphere can be traded. Puro’s aim is to find a way to verify, 
compare and trade carbon dioxide removals. One of the industrial carbon dioxide removal 
methods offered at the Puro marketplace is Orbix, in which carbon dioxide can be recov-
ered from the air and used in applications such as the manufacture of cement.283

The University of Oulu has also developed cement-free geopolymer concrete. The 
product will not completely replace global cement production because not enough blast 
furnace slag is produced for its raw material. However, this circular economy solution 
demonstrates that new innovations that can reduce emissions from heavy industry are 
constantly emerging. They should be commercialised and scaled widely and quickly.284

In the business-as-usual scenario the use of plastic will increase globally 4.2 times 
from the 2015 level by 2100. Oil is still used as raw material for plastics, and plastic waste 
often ends up in landfills especially in developing countries or is incinerated after use, 
releasing carbon dioxide into the atmosphere. Plastic waste in the oceans is becoming a 
global problem, too.  Burning plastic is almost the same as simply burning oil since dispos-
able plastic items have such a short useful life.

As a first step to reduce emissions, the use of plastic should be significantly reduced.   
Circular economy solutions for bio-based plastics must be developed quickly, and biomass 
must be used as a carbon source in recycled plastic. This is one of the areas for the Finnish 
forest industry to explore great market opportunities.

Plastic can be recycled both mechanically and chemically as is demonstrated by For-
tum’s Circular Economy Village in Riihimäki, Finland. The Eco Refinery in the Circular 
Economy Village receives about 100,000 tonnes of municipal waste every year from which 
it separates biowaste, plastic, metal and recovered fuel suitable for industrial use. Plastic is 
then processed into an industrial raw material that is used to manufacture new products, 
such as flowerpots.

Many plastic products are already recyclable, and recycling can save up to 90% of energy 
compared to producing new plastic. Analysts estimate that by 2050, the reuse and recycling 
of plastics could cover 60% of the demand for plastic. Attention must be paid to material 
choices at the production and design stages so that more plastic will be suitable for recy-
cling.285 For example, only 6% of plastic is recycled in the Helsinki region in Finland at the 
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moment, indicating that much more work needs to be done.286

The demand for steel will likely be 2.3 times higher globally in 2100 compared to 2015. 
Fortunately, the recycling rate of steel is already high ranging from 80 to 90 %, and in some 
countries, such as Finland, the figure is even higher. Yet, today, the Finnish steel industry 
generates almost as much carbon dioxide emissions as road transport.287

Globally, however, the same amount of steel is discarded as Europe produces each year. 
Replacing lost steel with new production results in large emissions – approximately 320 
million tonnes of carbon dioxide per year. Scrap collection rates for consumer products are 
particularly low: about half of this steel is not recycled. Transformation into the circular 
economy requires major improvements from the value chain for steel.288

Coal is needed in the steel production process, and the use of it causes great carbon 
emissions. SSAB has been developing a process that is revolutionising the steel industry in 
Finland and Sweden where coal is replaced by hydrogen, and renewable electricity is used 
to produce hydrogen gas. The aim is to replace oil and coal with hydrogen gas in the parts 
of production that require extremely high temperatures.

The representatives of the heavy industry in the EU have estimated that the that the 
emissions of the sector will decrease by about 60% by 2050289. However, this pace is too 
slow for the EU to meet its climate targets. If heavy industry does not reduce its emissions 
more, the level of reduction from other sectors will be inflated inequitably.290

Studies291 show that achieving zero emissions by 2050 is technically possible for heavy 
industry in Europe, but it will add costs. Four industrial sectors – plastics, cement, steel 
and ammonia – will require a minimum of EUR 40 billion in annual investments and a 
considerable amount of renewable energy. However, the growing demand for renewable 
energy, will create good business opportunities.  There are many differences in heavy in-
dustry’s production methods in different continents and countries as there are with the 
fuels used in energy production. It is therefore important to ensure that industrial innova-
tions in Europe are encouraged and supported so that the industry does not move to other 
regions, where climate targets are less ambitious. On the other hand, all regions, countries 
and industrial sectors must achieve near-zero emissions by 2050 and the trailblazing com-
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panies are in a good position to capture the market windfall that would go to these early 
entrepreneurs.  

In order to demonstrate climate leadership, the manufacturing sector in Europe must 
again launch a sustainable industrial revolution. 

BUILDINGS AND CONSTRUCTION
Buildings account for about 18% of global greenhouse gas emissions. Energy consumption 
in existing buildings has the greatest impact on the atmosphere, and also the construction 
of new buildings generates significant emissions. Buildings account for about a third of 
global final energy use, and due to a growing population and increasing wealth, the vol-
ume of construction output will grow by 85% by 2030, according to the Global Construc-
tion report.292

Improving energy efficiency is the most effective strategy to reduce emissions from this 
sector, potentially reducing the energy use by 50–90% in both old and new buildings.293 
Many houses built in times of “cheap” energy are inefficient. In New York, for example, 
buildings account for about 70% of the city’s emissions, and a significant portion of this 
comes from heating and air conditioning in skyscrapers. Glass skyscrapers are particularly 
problematic. Glass does not retain heat in winter, while in summer it lets in heat. In addi-
tion, much of the carbon footprint of glass is actually generated during its production pro-
cess. The Chrysler Building and the Empire State Building, built of stone materials in the 
1930s, are considerably more energy efficient than newer glass skyscrapers, in response, 
the city plans to adopt new, more stringent energy codes for the construction industry.294

Many houses, even Soviet-era blocks of flats, could be made entirely, or almost entirely, 
self-sufficient in energy.295 Some of the electricity can be generated using solar panels, heat 
from the ground or from the air through heat pumps, and advanced information technol-
ogy can fine-tune energy consumption, for heating and or cooling. Google’s AI-based Nest 
thermostat learns people’s routines and then controls the temperature independently.296 
Google reports that, on average, the thermostat has saved 10–12% energy on heating and 
15% on cooling.297

292 https://www.ice.org.uk/ICEDevelopmentWebPortal/media/Documents/News/ICE%20News/Global-
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In addition to energy savings, buildings will play a significant role in storing energy, 
which will be required to support the increasing volumes of renewable energy generation, 
which varies according to weather conditions. Large buildings have considerable mass and 
heating them more when energy is cheap and less when it is expensive, will provide large, 
controllable and cost-effective storage.

Jouni Keronen had already studied this in his master’s thesis in 1985, and VTT Technical 
Research Centre of Finland also published a report on the subject in 1985. The study found 
that by utilising heating and storage in buildings, it is possible to avoid start-ups of oil-fired 
boilers caused by midday consumption peaks. 

Construction should become carbon neutral and capable of storing carbon efficiently 
by 2030298 Sustainable timber construction and especially the substitution of biomateri-
als, carbon-storing concrete and carbon-neutral steel for high emission building materials like 
concrete and must quickly become mainstream.  The carbon footprint of new and renovat-
ed buildings should guide their design and construction through energy audits and as a 
procurement criterion in all construction projects. 

Low-emission and circular economy principles, together with residents’ well-be-
ing and communal elements, should be taken into consideration at the beginning in the 
zoning and planning phases for new residential construction. Too often, the developer, 
not future residents, makes the major decisions at the centre of the construction process. 
Planning should cover issues such as the use of renewable energy, car-sharing opportuni-
ties, electric vehicle charging, common spaces and elements that enhance the residents’ 
well-being and communal spirit.

TRANSPORT
In 2016, the transport sector emitted 8 Gt of carbon dioxide accounting for about a quar-
ter of global carbon dioxide emissions and about 16% of greenhouse gas emissions. Road 
transport accounted for 74%, aviation for 12% and the waterborne transport sector for 
11%.299 In Finland, domestic transport accounted for 17% final energy consumption in 2017. 
Transport accounts for about 40% of the energy produced from oil.300

The transport system of the future will be emission-free, smart, flexible and efficient. 
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Especially in cities, many people will find public transport to be more attractive than pri-
vate cars, and good transport services will offer people the opportunity to move easily from 
place to place.

VEHICLES

Electric vehicles will become to the mainstream. Of the vehicles sold globally in 2018, 5.1 
million were electric (6%), and the International Energy Agency (IEA) predicts that annual 
global electric vehicle sales will reach 23 million by 2030 in the announced policy scenar-
io.301 The ten-country-strong EV30@30 coalition, which includes the Netherlands, India, 
Japan, Canada, China, Mexico, Norway, France, Sweden and Finland, aims to increase elec-
tric vehicle sales to 45 million and 30% of all new vehicles sold by 2030. China is investing 
heavily in e-mobility, and its goal is that by 2030, 70% of the vehicles sold in China will be 
electric.302

In Europe, electric vehicles are most popular in Norway where 31.2% of new vehicles 
sold in 2018 were electric. By March 2019, electric vehicles accounted for almost 60% of 
new vehicle sales, meanwhile the country strives to end sales of fossil-fuelled vehicles by 
2025.303

As of summer 2021, Finland has not decided on an electric vehicle sales target, but sen-
ior officials have estimated that by 2030 there would be approximately 700,000 electric 
cars and approximately 45,000 electric vans, at least 50 per cent of which would be fully 
electric.304 According to Finnish Information Centre of Automobile Sector, there are cur-
rently 16,000 electric cars and 64,000 plug in hybrids in Finland.305

Tesla has shown how to make an electric vehicle both competitive and desirable. 
Motor Trend named the Tesla Model S the best car in the magazine’s 70-year history.306 
Tesla’s success has also forced other car manufacturers to join the competition demon-
strated quite vividly when in December 2018, Volkswagen announced that it would phase 
out combustion-engine vehicles after 2025, invest EUR 44 billion in the development of 
next-generation zero-emissions vehicles and launch 50 electric models by 2025.307
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However, the development of electric vehicles poses a significant materials challenge. 
The production of nickel, cobalt, lithium, manganese, graphite and copper all used in car 
manufacturing will need to be increased quickly, and if the supply of these materials be-
comes scarce, they need to be replaced with other materials. Circular economy solutions 
must also be developed. As the demand for materials grows rapidly with the mainstream-
ing of electric cars, it is vital to keep the materials and substances already in use in cir-
culation as cars and their batteries reach the end of their service life. Finland is in a good 
position to become a major player in this area. One of Business Finland’s goals is to posi-
tion Finland as a leading technology and service provider in the global market by making 
Finland an attractive business platform for the international battery industry.

One of the most promising new Finnish technology companies is Broadbit Batteries in 
Espoo, which has developed a sodium battery that uses table salt, coal, sulphur and sand. 
The raw materials are cheap and easily available, and they are safe to recycle and trans-
port. The lithium-ion batteries currently in use cost about USD 200/kWh. Tesla CEO Elon 
Musk’s is to push down the price to USD 125/kWH, while BroadBit’s goal is to reduce the 
price to less than USD 70/kWh.308

E-mobility may not be a mainstream solution yet, but when Europe’s largest manufac-
turer, Volkswagen, does a 180-degree turn towards electric vehicles, there is a good reason 
to believe that problems with materials can be solved. We were even more convinced of 
this in the final stages of writing this book when the European environmental organisation 
Transport & Environment (T&E) published a report stating that European carmakers will 
launch a total of 92 all-electric vehicle models and 118 plug-in hybrid models by 2021.309

AVIATION

Air transportation is growing rapidly, and the International Air Transport Association 
(IATA) predicts it will double in twenty years.310 The goal of the International Civil Avi-
ation Organization (ICAO) is to limit emissions from international aviation at the 2020 
level and to halve emissions by 2050. ICAO has also adopted the Carbon Offsetting and 
Reduction Scheme for International Aviation (CORSIA), whereby airlines offset emissions 
from international aviation by purchasing emission units (carbon credits), from approved 
projects primarily in other sectors. The units are traded by projects that reduce greenhouse 
gas emissions. The primary means of reducing aviation emissions are technological de-
velopment, operational improvements and the use of advanced bio- and synthetic fuels. 
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However, these emission reduction measures will not have major impacts in the near fu-
ture, which is the rational to have an offset system in place.311

The offset obligation applies to airlines operating on routes between CORSIA countries. 
More than 70 countries have registered for the CORSIA pilot phase, which covers approxi-
mately 88% of international air transportation.312 

Many major challenges exist in reducing emissions from aviation. It will take years or 
even a few decades for electric aircraft to become mainstream. It is internationally agreed 
that aviation kerosene is exempt from tax, which slows down the transition. Biofuels, such 
as Neste’s MY Renewable Jet Fuel,313 can contribute to a transition, but the availability of 
biofuels is limited: in 2016, sustainable biofuels covered less than 0.1% of the industry’s 
total demand for fuel. According to the aviation industry’s own estimates, biofuels could 
be enough to cover about 2%, or about seven billion litres, of the total jet fuel demand in 
2025.  314

A significant large-scale solution may come from synthetic fuels produced with elec-
tricity. According to a report in summer of 2019, the SOLAR-JET experimental project, 
funded by the EU and Switzerland, had developed a jet fuel with approximately 90% lower 
carbon dioxide emissions than fossil fuel derived jet fuel.

According to an estimate by the German Environment Agency in 2018, synthetic pow-
er-to-X fuel would be almost twice as expensive as that made from fossil oil in 2050.315 The 
share of fuels in airlines’ expenses has fluctuated in recent years, and it was 21% in 2018, 
according to IATA.316

So, if the emissions from aviation were required to decline by 90%, and the fuel used 
was three times more expensive, air fares would have to rise by about 40-50% if airlines 
were to make the same profit as now.

A 50% rise in air fares may seem very high, but if we look back a decade or so, air fares 
were about 50% more expensive. So, the barrier to switching to clean aviation fuel is 
more about public response to price than technology. Scepticism about emissions offset 
is long-standing, often questioning if the projects are truly “additional”, Ie. would they be 
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carried out without financing from the sale of the offset?317 As shown in California and other 
places, verifiable, certified reliable additional offsets exist though there are others that are 
not credible.  A credible offset program is part of a comprehensive market-based program to 
accelerate climate mitigation. Yet, the quickest way to reduce aviation emissions is to reduce 
the number of flights we take.   

MARINE

Waterborne transport has also grown rapidly in recent years – almost as quickly as avia-
tion – but its growth is predicted to slow down in the long term. Det Norske Veritas – an 
expert in assurance and risk management (DNV GL) forecasts that seaborne transport will 
increase by 60% by 2050.318

The International Maritime Organization (IMO) seeks to reduce annual greenhouse 
gas emissions from shipping by at least 50% by 2050, and after that to gradually phase out 
carbon dioxide emissions completely. Carbon dioxide emissions from waterborne trans-
port are already measured and monitored with ship-specific accuracy, and the results are 
reported to both the European Commission and the IMO. Key measures to reduce emis-
sions are to use biofuels produced from waste, liquefied natural gas (LNG), and wind and 
electricity together with new propulsion and optimisation technologies. Finnish shipping 
companies are at the forefront of implementing these low-emission technologies that in-
crease energy efficiency.319

A complicating factor for the use of transport fuels and other refined oil products is the 
distillation curve problem. When several products are made from crude oil, like kerosene, 
petrol, heavy fuel oil, diesel, bitumen and other products, a substitute must be found for 
each of them.320 Unless all of these can be replaced adequately, it will be difficult to change 
fossil fuel processing. The rapidly growing demand for kerosene, or jet fuel, is perhaps the 
biggest challenge at the moment.

In addition to the technological changes mentioned above, significant measures to re-
duce road transport emissions include the growing use of public transportation, “trans-
port as a service” solutions, cycling and tele-commuting (working from home). 

A working group on transport climate policy, led by the Finnish Ministry of Trans-
port and Communications, proposed an action programme to eliminate transport-re-
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lated greenhouse gas emissions by 2045. According to the report, there are three tran-
sition paths for the elimination of transport-related emissions. These measures are 
applicable globally and in all transport sectors, and have the following hierarchy: 

• Reducing the use (kilometres) of vehicles that generate emissions and otherwise 
improving the energy efficiency of the transport system.

• Moving to low-emission or zero-emission technologies in transport.
• Adopting lower-emission or renewable fuels.321

AGRICULTURE AND THE FOOD SYSTEM

According to the Intergovernmental Panel on Climate Change, more than 70% of ice-free 
land is directly affected by human activity.322 The food system and land use change sec-
tors account for 23-30%  of global emissions, with an additional 11% generated  by food 
consumption.323, 324 The greatest source of emissions is land use change from clearing 
forest (primarily rainforest), food production, fossil fuels, animals, fertilisers and tillage. 
There is significant potential to mitigate climate change in agriculture through methods 
such as carbon sequestration in soil, greater use of renewable energy, adopting more effi-
cient and other new technologies, and producing low-emission products. 

Many important grains are at risk from rising temperatures, and the World Resources 
Institute estimates that even a 1°C rise in temperature would reduce grain yields by tens of 
per cent, potentially halving them in large areas in Africa, Asia and South America. The ma-
jority of the world’s population already lives in these areas, and they also have the highest 
population growth rates.325 American researchers have found that even just a few unusual-
ly hot days can reduce yields of maize, soybeans and cotton dramatically.326

A major challenge for the sector, in Finland and around the world, is producing suffi-
cient quantities of quality food for the growing population, while minimising the impacts 
on the climate and environment.327 It is important to ensure that the food we produce in 
the future is healthy and nutritious, while also being sustainably sourced. The increasing 
concentration of carbon dioxide in the atmosphere can also reduce the nutritional value 
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of crops, making food less nutritious.328

The IPCC land use report, published in August 2019, raised the question of how much 
land is available for afforestation, energy generation and other uses without compromis-
ing food production for the rapidly growing population.329 It supports the view that it is 
necessary to have means of producing food in significant volumes without increasing land 
use. 

Due to a lack of advanced farming techniques and the  uncertainty  of  weather,  food 
production causes terrestrial eutrophication and acidification and depletes biodiversity; it 
also requires a large amount of resources, including nutrients, land, soil, energy and water. 
In Finland, agriculture is the greatest source of anthropogenic nutrient loading, as other 
point source pollution has been brought under control.330 In Finland, agriculture currently 
causes about half of both phosphorus and nitrogen loading, which ends up in the Baltic 
Sea. The current ‘linear’ way of working results in unnecessary use of fertilisers, causing 
direct climate impacts as well as phosphorus and nitrogen loading to the sea, which in 
combination with raising temperatures causes worsening algae problems as well as the 
loss of oxygen from the water. Emissions from cultivation and clearing are significantly 
higher in peatlands compared with in mineral soil.331

THE ROLE OF AGRICULTURAL MANAGEMENT

Agricultural practices such as monocropping, tillage and overuse of fertilisers are all un-
sustainable. When combined with global warming, the carbon content of the soil and the 
number and activity of microbes in it decrease to a problematic level. This is one of the vi-
cious circles of climate change: global warming impoverishes soil, which in turn increases 
global warming. 

Half of the planet’s topsoil, the most productive layer of soil, has been lost in the last 150 
years.332 It took Earth a thousand years to form a three-centimetre layer of topsoil. A se-
nior UN officer has estimated that with current practices, there is only enough topsoil re-
maining for the next sixty years.333

Land degradation jeopardises ecosystem services globally, including agricultural com-
modities, clean air, fresh water, disturbance regulation, climate regulation, recreational 
opportunities, biodiversity and soil fertility. Estimates from the Economics of Land Deg-

328  https://www.ipcc.ch/2019/08/08/land-is-a-critical-resource_srccl/ 

329  https://www.ipcc.ch/2019/08/08/land-is-a-critical-resource_srccl/ 

330  https://www.luke.fi/tietoa-luonnonvaroista/ruoka-ja-ravitsemus/ruoan-ilmastovaikutukset/ 

331  Conversation with Hanna Mattila. 

332  https://www.worldwildlife.org/threats/soil-erosion-and-degradation 

333  https://www.sej.org/headlines/only-60-years-farming-left-if-soil-degradation-continues 

radation Initiative (ELD) of the global loss of ecosystem service values place the cost be-
tween USD 6.3 and 10.6 trillion annually; the higher figure of which represents 17% of glob-
al GDP.334

For decades, agricultural research in Finland has been developing farming  practices 
where tillage methods that release carbon have been reduced. In fact, test plots for mea-
suring carbon flux through plough-free farming were established on lands of the Natural 
Resources Institute Finland (Luke) in 1979.335

Communications have been updated 
with the development efforts, and most 
Finnish farmers are well aware that farm-
land  is more climate resilient if tilled as 
little as possible and kept covered with 
crops as much as possible. Several different 
plant species are grown in rotation with 
undergrowth and catch crops,  a practice 
that has been encouraged by the rural de-
velopment programme and the European 
Common Agricultural Policy (CAP).336  Soil 
that stores carbon and is well managed 
also  produces  greater  yields,  which is es-
sential for food production.  This  is also 
good for the environment, as it retains water and nutrients in the soil, reduces erosion, 
curbs climate change and supports biodiversity with microbial biomass, which is enriched 
by crop diversification. Although information and good practices are  known in the sec-
tor, methods that sequester carbon need to be introduced more widely and quicker, both 
in Finland and elsewhere in the world. Furthermore, with sustainable food production, it 
is important to focus beyond a single growing season. Perennial crops that maintain and 
nurture the topsoil combined with a greater variety of crops grown improves the biodiver-
sity and fertility of the topsoil. This increases carbon sequestration in the soil as healthier 
soils absorb more carbon, and this further helps mitigate climate change and improve food 
security.337

334  https://www.eld-initiative.org/fileadmin/pdf/ELD-main-report_05_web_72dpi.pdf 

335  Aurattoman viljelyn vaikutukset kevätviljojen satoon ja laatuun: Kuuden koevuoden tulokset, Pitkänen, 

Jyrki; Elonen, Paavo; Kangasmäki, Tapani; Köylijärvi, Jaakko; Talvitie, Heikki; Virri, Kalevi; Vuorinen, Martti (1988) 

336  https://mmm.fi/yhteisen-maatalouspolitiikan-seuraavan-kauden-valmistelu/cap-materiaalia 

337 https://amp-ft-com.cdn.ampproject.org/c/s/amp.ft.com/content/a2e1476a-9390-11ea-899a-

f62a20d54625 

Farmers and forest owners are at 
the core of climate change. Ext-
reme weather events have caused 
problems even in Europe in recent 
years. Our sector is also a signifi-
cant, perhaps even the most signifi-
cant, part of the solution to climate 
change mitigation.

– Juha Marttila, President, the 
Central Union of Agricultural 
Producers and Forest Owners MTK
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EMISSION REDUCTION POTENTIAL IN THE AGRICULTURAL SECTOR

Agriculture and the food system as a whole need to move to lower-emission products, in-
cluding more plant-based  proteins in particular. Waste must  be minimised throughout 
the food system, more renewable energy must be used, deforestation must be stopped and 
farming practices and land use must become more carbon-efficient, providing high yields 
and good crop rotation while also increasing biodiversity in soils. As livestock grazing is 
extremely resource heavy in terms of land use and water, and a significant source of green-
house gas emissions, what matters with regard to emissions is the amount of human edi-
ble food used as animal feed. In addition to using cereals as livestock feed instead of human 
food, the low efficiency of converting feed into an edible protein source for humans via 

livestock increases emissions in the sector. 
The feed conversion ratio (FCR) is there-
fore important and can be increased by, 
for example, using marginal lands for live-
stock cultivation, recycling food waste and 
other by-products for use as animal feed 
and increasing yields for animal feed.338 

In addition, financial incentives should 
be available for maximising the carbon 
sequestration capacity of soil. One way of 
doing this could be to scale up the re-
sults-based REDD+ framework, which re-
wards countries for carbon sequestration 
that results from protecting and growing 
forests.312 Agricultural subsidies could also 

be redirected to incentivise farmers to adopt carbon-storing farming practices. Carbon 
sink projects could also be supported by various emissions trading instruments. California, 
for example, has already taken steps to link measurable additional carbon sinks – such as 
by purchasing credits from forest carbon offset projects – with its emissions trading sys-
tem.339

In the EU, agricultural funding destined for climate action has not contributed to reduc-
ing greenhouse gas emissions from farming, according to a special report from the Europe-
an Court of Auditors.340 Although over a quarter of all 2014-2020 EU agricultural spending 
– more than €100 billion – was earmarked for climate change mitigation, greenhouse gas 

338  http://www.fao.org/ag/againfo/home/en/news_archive/2017_More_Fuel_for_the_Food_Feed.html 

339  https://ww3.arb.ca.gov/cc/scopingplan/agriculture-sp/agriculture-sp1.htm 

340  : https://www.eca.europa.eu/Lists/News/NEWS2106_21/INSR_CAP-and-Climate_EN.pdf 

emissions from agriculture have not decreased since 2010. This is because most measures 
supported by the Common Agricultural Policy (CAP) have a low climate-mitigation poten-
tial, and the CAP does not incentivise the use of effective climate-friendly practices.

In June 2021, negotiators for the European Parliament, the Council of the EU and the 
European Commission agreed on reforms to the Common Agricultural Policy (CAP).341 This 
provisional political agreement paves the way for the European Parliament and the Coun-
cil to formally approve the necessary legislation in the autumn of 2021. Forty per cent of 
the CAP budget – €387 billion in 2021-27 – will have to be climate relevant. 

Under the new CAP, each Member State will need to define within its own National En-
ergy and Climate Plan (NECP) how the agricultural and LULUCF sectors will contribute 
to national targets whilst ensuring EU food security.342 Five potential contributions are to: 

1. Reduce direct emissions through the use of mitigation technologies or appropriate 
farming practices (primarily reducing CH4 and N2O emissions from rice produc-
tion, ruminants and nitrogen fertiliser application);

2. Provide a carbon sink through soil organic carbon (SOC) accumulation using ap-
propriate agricultural soil management;

3. Sustainable production of biomass, including afforestation, for the bioeconomy, 
without hampering food security;

4. Reduce the fossil fuel intensity of agricultural production (energy and agrochem-
icals);

5. Reduce agricultural production losses and waste.

There is also a need to make greater use of other low-emission circular economy meth-
ods, such as organic fertilisers made from recycled waste or process by-products and pre-
cision fertilisation technologies that prevent over-fertilisation. In addition to food produc-
tion, land use could also include sustainable production of biomass and biomaterials using 
renewable natural resources, which could help with the transition towards a carbon neu-
tral future.343 That said, it is crucial that bioeconomy is based on circularity using waste, 
by-products and sustainable land use management. The list of sustainable raw biomate-
rials is endless, building materials, textiles and chemicals, to mention just a few. However, 
climate mitigation and biodiversity need to be at the core of bioeconomy. 

341 https://ec.europa.eu/info/food-farming-fisheries/key-policies/common-agricultural-policy/new-

cap-2023-27_en 

342 https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/documents/cap-specific-

objectives-brief-4-agriculture-and-climate-mitigation_en.pdf 

343 https://www.maaseuduntulevaisuus.fi/mielipiteet/artikkeli-1.1513457 

When we talk about emissions from 
livestock grazing, it is important to 
consider national differences and 
not only the global average. In Fin-
land, for example, the cattle inten-
sity (animal/ha land) is one of the 
lowest in the world. We have fewer 
than one million cows and over two 
million hectares of land, of which 
almost half is grass pastures.

Liisa Pietola, Head of Environmental 
Affairs, MTK
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PRECISION FARMING AND OTHER NEW WAYS OF PRODUCING FOOD

It is necessary to find new technological solutions for food production. According to Ernst 
& Young, the global consulting and auditing company, investors and other stakeholders in 
the industry should pay close attention to companies emerging at the intersections of agri-
culture, biotech, digital advances and wellness in the near future.344 One example amongst 
a growing number of food innovation companies is Beyond Meat, which went public in 
May 2019. The initial public offering price was USD 25 per share; at the time of writing – 
the end of July 2019 – the price had risen to USD 200, and during 2021 it has varied between 
USD 100 and 200.345, 346

A few months after Beyond Meat’s listing, the traditional food industry in the United 
States started to take notice of the soaring demand for alternative proteins. They launched 
a campaign with full-page ads in The New York Post and The Wall Street Journal pointing out 
the additives contained in plant-based burgers and how bad for people’s health they are. 
They resorted to the main form of denialism – distortion.347

The World Economic Forum estimated that non-meat sources of protein  would  be 
mainstream as early as the 2020s and take over a large portion of the growing global meat 
market, which in 2018 was worth USD 1 trillion.348

According to the new Rethinking Climate Change report,349 food disruption will be driv-
en by the economics of precision fermentation and cellular agriculture, which will make 
protein production 5 times cheaper than existing animal proteins by 2030 and 10 times 
cheaper by 2035. The impact of this disruption on industrial animal farming will be pro-
found. In addition, the report concludes that new precision-farmed foods will be up to 
100 times more land efficient, 10-25 times more feedstock efficient, 20 times more time 
efficient and 10 times more water efficient and will free up 80% of farm land – an area the 
size of the United States, China and Australia – for other purposes. 

Finnish companies have also developed great solutions for future food production – 
nutrient-rich protein that can be produced from just air and electricity. New vegan food 

344  https://www.ey.com/en_gl/disruption/why-your-next-big-bet-should-be-in-food-innovation. 

345 https://www.marketwatch.com/story/beyond-meat-is-going-public-5-things-to-know-about-the-plant-

based-meat-maker-2018-11-23 

346 https://www.maaseuduntulevaisuus.fi/ruoka/artikkeli-1.438334 , ja https://finance.yahoo.com/quote/

BYND/ 

347 https://thenextweb.com/insider/2019/08/16/lobbying-group-takes-out-full-page-ads-to-prove-beyond-

meats-veggie-burger-is-unhealthy-but-its-not/ 

348 https://www.weforum.org/agenda/2019/06/you-will-be-eating-replacement-meats-within-20-years-

heres-why/ 

349  https://www.rethinkx.com/climate-implications#climate-download 

products are constantly launched in supermarkets. The Palopuro Agroecological Symbio-
sis in Hyvinkää has developed a model for the production of local, organic food based on 
energy and nutrient self-sufficiency using recycled nutrients and renewable energy. 

Food can also be produced without any land, plants or animals. In Finland, the start-
up Solar Foods has developed a method of producing a single-cell protein – Solein – us-
ing a fermentation process, air-captured CO2 and electricity as the primary raw materi-
als.350 With the application of such innovations, the food production of the future will look 
very different to today, though land will still be used for growing food globally for a long 
time. Producing food without land will require a large amount of electricity, at least for the 
time being.351

Agriculture has long been seen as a major cause of pollution and climate change, but 
its role as one of the drivers of climate change mitigation has now been recognised. Soil 
and land can act as efficient carbon sinks along with forests. The carbon sink capacity of 
soil has not received as much attention as that of forests, although it is known that there 
is more carbon stored in soil than in the atmosphere and vegetation combined. The IPCC 
land use report estimated the potential for increasing organic carbon and biochar storage 
in soil to be 0.4–15.2 gigatonnes of carbon dioxide per year. In addition, reducing soil ero-
sion could change eroded material from being a source of 1.36–3.67 gigatonnes of carbon 
dioxide to a sink of 0.44–3.67 gigatonnes.352 

The carbon sink capacity of farmland is being actively studied in Finland through proj-
ects such as the Carbon Action project led by the Baltic Sea Action Group and the Finnish 
Meteorological Institute. The project involves farmers and scientists working together to 
test ways of storing carbon in soil. Growing plants absorb carbon dioxide from the atmo-
sphere during photosynthesis. The products of photosynthesis are found not only in the 
edible crop but also in organic debris, roots, root exudates and microbiota in soil. The aim 
of carbon farming is to increase the proportion of organic matter in soil. Further research 
is required on increasing the carbon sequestration capacity of soil and the verification of 
carbon sequestration and storage. 

FORESTS
Forests can mitigate climate change in various ways. Forests absorb carbon from the at-
mosphere and store it in soil and trees; harvested wood products store carbon and can 
replace materials with higher carbon footprints like steel, concrete and plastics, and other 
products and side streams of the forestry industry can often be used for energy substitu-

350 https://solarfoods.fi/#vision 

351 Conversation with Hanna Mattila 

352  https://www.ipcc.ch/site/assets/uploads/2019/08/2h.-Chapter-6_FINAL.pdf 
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tion of fossil fuels. More forest can be created via afforestation, and by stopping deforesta-
tion a significant amount of greenhouse gas emissions can be avoided.

A group of experts led by the Nature Conservancy estimated 353 that globally cost-effi-
cient emission reduction or sink potentials are about 3 GtCO2eq/y for reforestation, about 
the same for deforestation and about 1 GtCO2eq/y for improved natural forest manage-
ment. 

A group of experts led by the Nature Conservancy estimated 354 that globally the poten-
tial of additional forest-based carbon sinks varies between 2 and 16 gigatonnes. The major-
ity of this would be achieved by reforestation and by avoiding deforestation. 

The report on land use by the Intergovernmental Panel on Climate Change found a 
wider range for forest-based potential. The report estimates that the total potential for 
forest response options ranges from 2.8 to 26.9 gigatonnes. The majority of this would be 
achieved by reforestation and forest restoration (1.5-10.1 gigatonnes) and afforestation 
(0.5-8.9 gigatonnes). Reduced deforestation and forest degradation has a potential of 0.4-
5.8 gigatonnes and improved forest management 0.4-2.1 gigatonnes per year.355

In 2019, the Swiss ETH estimated that an area the size of the United States could be 
restored as forests around the world and that afforestation could reduce carbon dioxide 
in the atmosphere by up to 25 per cent in a couple of centuries time.356 In its report, the 
researchers concluded that the potential future benefits of afforestation are not a reason to 
continue using fossil fuels and also emphasised that it will take decades for us to see the 
positive climate impacts of afforestation. 

EU

The European Commission published its new forest strategy and its proposal for revised 
Regulation on Land Use, Land Use Change (LULUCF), in July 2021. As part of the revised 
LULUCF regulation, the Commission aims to enhance the role of forests and the whole 
land use sector in climate mitigation. The Commission aims to reverse the recent decline 
in land-based removals and start implementing actions to increase removals. The target 
for net removals in the LULUCF sector by 2030 was increased to 310 MtCO2eq from 268 
Mt CO2eq in 2018.357 

With the new forest strategy, the EU Commission sets out the policy framework to 

353  https://www.pnas.org/content/114/44/11645 

354 https://www.pnas.org/content/114/44/11645 

355 https://www.ipcc.ch/site/assets/uploads/2019/08/2h.-Chapter-6_FINAL.pdf 

356 https://www.nationalgeographic.com/environment/2019/07/how-to-erase-100-years-carbon-emissions-

plant-trees/ 

357 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021PC0554 

support this target and to take into account the multi-functional role of forests. It aims to 
deliver growing, healthy, diverse and resilient EU forests that contribute to the EU’s bio-
diversity ambition, support sustainable-forest bioeconomy and secure the livelihoods of 
those in rural areas.358 

FINLAND

The role of forests in climate change has been a topic of much discussion in Finland. On 1 
August 2019, the search terms ‘forest’ and ‘climate change’ produced  681,000 results on 
Google. 

 
Global changes in land use, including deforestation, have played a key role in 

accelerating climate change. However, forests can be used in a sustainable way 
and the total forested area throughout the world can be substantially increased. 

Afforestation and sustainable use of forests may be the single most significant glo-
bal measure to combat climate change. This is why Finland’s expertise in forests 

and forestry can play such an important role in finding solutions to steer land use 
in a more sustainable direction. Finnish expertise in this area covers the whole 
spectrum of bioeconomy from forest ecology to the use of raw materials. Forests 
are a sustainable resource that is used to produce traditional products, such as 
sawn timber, and, in the future, energy-intensive materials such as composite 

materials that can replace steel and even be used to manufacture cars. The growth 
of this raw material is based on photosynthesis, which transforms atmospheric 

carbon dioxide into a usable natural polymer!

– Henrik Ehrnrooth, Chair of the Board of Directors, Otava, 
 Chair of the Advisory Board, CLC, former Chair, CLC

The annual growth of Finnish forests has doubled since the 1960s, and the increase has 
been greater than the deforestation.359 Some of the raw material obtained from forests is 
used by the construction industry as wood and plywood (17% in 2013); some is made into 
pulp, board and paper (34%); some is used by the forestry industry itself for energy, dis-
trict heating and combined electricity and heat production and some is used by people for 
firewood (49%), replacing fossil fuels.360 The majority of pulp, paper and board ends up in-
cinerated about 5–10 years after it can no longer be recycled. Many of these forest-based 

358  https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:52021DC0572

359  https://findikaattori.fi/fi/49 

360  https://www.vtt.fi/inf/julkaisut/muut/2015/VTT-R-03979-15.pdf 
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products are used to replace either energy generated by fossil fuels or concrete and steel in 
construction. 

Plans to increase harvesting have been controversial, and the media wrote about the 
topic every week in 2019. In July 2019, the Finnish Environment Institute (SYKE), the Uni-
versity of Eastern Finland and the Natural Resources Institute Finland (Luke) published 
a study concluding that increased wood harvesting in Finnish forests reduces carbon sinks 
so much that its negative climate impacts cannot be reversed this century if timber is used 
as it is today.361

The study simulated a situation in which wood harvesting by the forestry industry was 
permanently increased from the 2015 level of 58 million cubic metres per year to 67 million 
cubic metres per year. In this scenario, an average of seven million tonnes of carbon diox-
ide equivalent is released into the atmosphere every year for a hundred years compared 
with 58 million cubic metres of harvesting and products, similar to the current reality. The 
study took into account that about half of the carbon sink reduction caused by addition-
al harvesting can be compensated for by the increased use of wood products and forest 
energy. As a point of comparison, emissions from road transport in Finland are currently 
around 11 million tonnes of carbon dioxide equivalent. In 2018, the harvesting volume in 
Finnish forests by the forestry industry had already risen to 68.9 million cubic metres. 

Finland has unique expertise in the role of forests in climate change. A prime example 
of this is the Finnish researcher Professor Markku Kulmala and his team, who carry out 
international research projects that measure the combined impact of forests and the at-
mosphere. In the Hyytiälä forestry field station, the behaviour of forests is studied in great 
detail. It is a place where many new observations have been made and concepts developed 
that help us better understand the interactions between forests and the atmosphere. 

DEFORESTRATION

As mentioned before, stopping human-caused deforestation would have a similar climate 
impact to reforestation. The systematic measuring of global deforestation first started in 
2002. Since then, the highest annual decrease was 29.7 million hectares. In 2017, tree cov-
er declined by 29.4 million hectares worldwide, the second largest tree cover loss on re-
cord, almost equal to the surface area of Finland.362 In that year, an area corresponding to 
forty football fields of tropical forest was lost every minute, generating about 10% of global 
carbon dioxide emissions that year.363 

In August 2019, the world was shocked by the news that Brazil’s president, Jair Bol-

361  https://www.syke.fi/fi-FI/Ajankohtaista/Lisaantyvat_hakkuut_vaikeuttavat_ilmasto(50855) 

362  Global Forest Watch 

363  https://yle.fi/uutiset/3-10267461 

sonaro,  had  encouraged  farmers to burn rainforests to clear land for farming and cattle 
ranching. Between January and August 2019, more than 75,000 wildfires burned in Brazil, 
almost twice as many as the 40,000 fires that had burned in the same time period the pre-
vious year.364

In 2018, whilst there was slightly less deforestation than in the previous two years, for-
ests corresponding to the size of Belgium were still lost around the world. Most of this de-
forestation took place in tropical forests on the equator, especially in developing countries 
in Africa and Latin America. In these countries, the main concern is pulling millions of 
people out of poverty, and this is why climate action is not yet prioritised in the same way 
in those countries as it is in more developed countries. 

In July 2020, an international research team found out that, due to a combination of 
continued deforestation and a warming climate, the Amazon rainforest has turned into a 
carbon source, having previously been a carbon sink. According to researchers, the inten-
sification of the dry season and an increase in deforestation promotes ecosystem stress, 
increases the occurrence of fires, and creates higher carbon emissions.365 Another recent 
study pointed out that after 30 years, burned rainforest area still is a CO2 source to the 
atmosphere. The decomposition of emissions could not be compensated by CO2 uptake by 
photosynthesis.366 

The main reason for tropical deforestation is the expansion of industrial agriculture in 
particular the increase in livestock farming and growing raw materials for chocolate and 
palm oil. These products are transported globally to meet the demands of consumers and 
industries. According to its own calculations, the European Union is the world’s largest 
importer of agricultural products per citizen. In July 2019, the European Commission an-
nounced that it would reduce its deforestation footprint, and that ending deforestation 
would be one of the central elements of the European Commission’s climate and trade pol-
icies.  

Deforestation is not only bad news for climate change, soil depletion and biodiversity 
but it can also seriously impact indigenous peoples, many of whom are yet to experience 
contact with the outside world.  The international community has actively tried to stop 
deforestation but has not been successful in its efforts. However, international cooperation 
is the only way to tackle the problem of deforestation.  

364  https://www.bbc.com/news/world-latin-america-49433437 

365 https://www.nature.com/articles/s41586-021-03629-6.epdf?sharing_token=sWyYRhkinV9EUsXf1KX01tR

gN0jAjWel9jnR3ZoTv0NILaci0q8CXtVe4JKM-xF0Z0ZQpmJpnpSclAjJeIV- 

366 https://ui.adsabs.harvard.edu/abs/2020ERL....15k4023S/abstract
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WORSENING WEATHER CONDITIONS, BIOLOGICAL THREATS AND 
THE IMPORTANCE OF FOREST MANAGEMENT 

As global temperatures rise, the conditions for forests will deteriorate. In fact, this has al-
ready happened in several places. In 2017 in British Columbia, a warm winter caused the 
explosion of the mountain pine beetle population, and the beetles destroyed 58% of the 
commercial pine volume (752 million cubic metres). This is equal to a volume of approx-
imately ten years of harvesting in Finland.367 Canada’s forests have not been a net carbon 
sink since 2001; in 2015, for example, they actually emitted 237 million tonnes of carbon 
dioxide into the atmosphere.368

As we were writing this book, there was a lot of news about German forests being on the 
verge of collapse due to drought, beetles and winter storms, and there are calls to declare 
an emergency as a result.369 Spruce forests in particular have suffered from heat waves.370 

Even in Finland, the number of European spruce bark beetles exceeded the epidemic 
limit in at least three observation points of the Natural Resources Centre (Luke) in summer 
2019. Exceeding the epidemic limit means that the number of beetles is so high that they 
can attack even healthy trees.371 A review carried out by Gaia Consulting on behalf of Sitra 
estimated that the damage to Finnish forests caused by pests could easily rise to hundreds 
of millions of euros per year as climate change progresses.372 

Summer 2019 also brought a lot of bad news about forest fires in the Arctic region. For 
example, a forest area the size of Belgium was in flames in Siberia, Russia, at the end of July. 
The burnt area was nearly three million hectares. According to the Russian authorities, 
extinguishing all these fires would have been a waste of resources because the fires were 
mostly in uninhabited and remote areas. However, the forest fires affected the air quality 
in Novosibirsk, the largest city in Siberia.373

367 https://www.nrcan.gc.ca/our-natural-resources/forests-forestry/wildland-fires-insects-disturban/

top-forest-insects-diseases-cana/mountain-pine-beetle/13381; https://e360.yale.edu/features/small-pests-big-

problems-the-global-spread-of-bark-beetle
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371 https://www.metsalehti.fi/uutiset/uudellamaalla-kirjanpainajien-epidemiaraja-ylittynyt-usealla-

paikkakunnalla/ 

372 https://media.sitra.fi/2018/10/30142936/ilmastonmuutoksen-aiheuttamat-riskit-ja-kustannukset-

suomellekorj.pdf 

373 https://www.hs.fi/ulkomaat/art-2000006189689.html 

In Australia the annual bushfire season 2019-2020 was unusually intensive. In spring 
2019, Australia experienced one of its worst droughts in decades. Due to exceptionally dry 
conditions and a lack of soil moisture, the bushfire season started in June, two months 
earlier than usual. The major fires peaked during December–January, as record high tem-
peratures and strong winds spread the fires rapidly into new areas. 

By March 2020, around 18.6 million hectares had been burnt, at least 34 people killed 374 
and some 3 billion animals killed or displaced.375 Before the summer of 2019-20, bushfires 
burned 2% or less of the nation’s temperate broadleaved forests. However, over this season 
21% burned, a tenfold increase compared to normal.376  

Summer 2021 also saw devastating forest fires particularly in the northern hemisphere. 
The wildfires in Russia are the largest in the history of satellite observations, burning across 
17 million hectares of land.377 There have been particularly severe wildfires in the Siberian 
republic Yakutia, where the early summer was extremely dry and was followed by record 
high temperatures. 

Exceptional drought combined with record high temperatures in western North Amer-
ica also created circumstances in which wildfires started to spread over the county.378 In 
Lytton, Canada, where the temperature exceeded 49 °C, the whole village was destroyed in 
a wildfire. By mid-August some 4.5 million hectares had been burnt in the western North 
American wildfires.379 According to NOAA, more than one third of the US experienced mod-
erate to exceptional drought in late July.

Forest management helps to prevent large wildfires to some degree. Finland has a large 
network of forest roads, which have helped when it comes to firefighting. In summer 2021, 
a large forest fire in Kalajoki in western Finland was got into control with the help of the  
local wind power plant road network.

BIOMATERIALS

In order to  improve  climate impact potential, we need proportionally more long-term 

374  https://en.wikipedia.org/wiki/2019%E2%80%9320_Australian_bushfire_season 

375 https://www.theguardian.com/australia-news/2020/dec/07/devastating-more-than-61000-koalas-

among-3-billion-animals-affected-by-bushfire-crisis 

376 https://www.theguardian.com/environment/2020/jul/31/australias-black-summer-bushfires-showed-

the-impact-of-human-wrought-change-aoe 

377  https://www.themoscowtimes.com/2021/08/17/russias-2021-wildfires-now-largest-in-its-recorded-

history-a74814 

378 https://www.cnbc.com/2021/03/18/nearly-half-the-us-is-in-drought-thats-expected-to-grow-worse-

noaa.html 

379 https://www.nifc.gov/fire-information/nfn, https://cwfis.cfs.nrcan.gc.ca/report 
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wood-based products and longer lifecy-
cles for existing products.380 We can al-
ready make fabrics out of biomaterials, as 
we saw with the dress worn by the Finnish 
President’s spouse Mrs Jenni Haukio at the 
Independence Day Reception in 2018381, 
and biomaterials can be used to replace a 
significant amount of plastic packaging. 
Apple is one of the companies that has re-
duced the amount of plastic it uses, and it 
has chosen Stora Enso from Finland as its 
main product packaging supplier.382  

Wood can  also  be processed in such a 
way that it becomes stronger than steel 
and, if the lignin of wood, which is cur-
rently predominantly burned, is recovered, 
it can replace fossil phenols in products 
such as adhesives and paints and it can be 
used as an ingredient in the production of 
carbon fibre.383 In the future, it can even be 
used to build  windmills,  or solar panels, 
planes and cars.384 Lignin can also be used 
to replace synthetic anode material, graph-
ite, in batteries thus providing renewable 
alternative for the electric automotive in-
dustry.385 

However, an increased use of bioma-
terials means more pressure on forests 
and land use as the resource base should 

380 https://clc.fi/2021/06/16/biomaterials-have-an-important-role/ 

381  https://yle.fi/uutiset/3-10494586 

382  https://www.tekniikkatalous.fi/uutiset/apple-vahentaa-muovia-tuotepakkauksissaan-suomalainen-

storaenso-tuotepakkausten-hovihankkijaksi/212734ab-99fe-3231-a9a7-afbbe668b8e0 

383  https://www.tekniikkatalous.fi/uutiset/tutkijoiden-kehittama-superpuu-on-10-kertaa-tavallista-puuta-

vahvempaa-kilpailee-jopa-teraksen-ja-titaanin-kanssa/2f7ec0e7-9d6c-3d76-9af3-cd78d83afa5f 

384  https://www.biotalous.fi/stora-enson-lineo-korvaa-uusiutumattomia-materiaaleja/ 

385  https://www.storaenso.com/en/newsroom/news/2020/6/trees-can-become-batteries-for-electric-cars--

--unique-pilot-plant-in-sunila-mill 

be guaranteed with additional other functions such as increased carbon sequestration. 
Therefore, we need to assess our renewable land use and bioeconomy more holistically.386  

As professor Seppälä mentions, the markets should improve the use of long-term wood 
products as well as carbon sequestration. There are not yet market mechanisms in place for 
long-term wood products, but California, for instance, has already taken steps to link mea-
surable additional carbon sinks – by purchasing credits from forest carbon offset projects, 
for example – with its emissions trading system.

INFORMATION TECHNOLOGY

Information and communication technologies (ICT) have had a great impact in creating 
solutions for climate mitigation and increasing efforts to reduce the carbon footprint of 
individuals and industry. But the fast growth of ICT has also created challenges like the 
large consumption of energy and enabling a platform for many forms of disinformation, 
misleading and manipulation. 

 Let’s start with some examples of the benefits
Weather-dependent renewable energy, agriculture and protection against storms, 

heat waves and wildfires all require more accurate weather forecasts. Thanks to advanced 
weather satellites and computer simulations, five-day weather forecasts are now as accu-
rate as one-day forecasts were in 1980. For hurricanes, 72-hour forecasts are more accurate 
than 24-hour forecasts were 40 years ago.387 However, there is still room for improvement. 
The National Oceanic and Atmospheric Administration (NOAA, USA) says that a five-day 
forecast can accurately predict the weather approximately 90 percent of the time while a 
seven-day forecast can accurately predict the weather about 80 percent of the time and a 
10-day – or longer – forecast is right about half the time.388 However, big data generated 
by artificial intelligence and local observations can offer even higher accuracy.389 One such 
application is IBM’s Deep Thunder which enables highly accurate local forecasts and is 
used to forecast weather phenomena such as hurricanes.390

Another new element necessary in the renewable energy transition is a better and 
deeper understanding and forecasting of energy use. Finland is right at the top in this 
field. The Finnish company Fingrid has developed a Datahub that stores data on Finland’s 

386  https://clc.fi/2021/06/16/the-eu-needs-a-holistic-strategy-for-land-use-and-the-bioeconomy/ 

387 https://science.sciencemag.org/content/363/6425/342

388 https://scijinks.gov/forecast-reliability/

389 https://interestingengineering.com/ai-might-be-the-future-for-weather-forecasting

390 https://www.ibm.com/ibm/history/ibm100/us/en/icons/deepthunder/; https://digital.hbs.edu/platform-

rctom/submission/will-ibms-deep-thunder-finally-be-the-key-to-accurate-weather-forecasting/#

In Finland, around 18% of timber 
ends up in long-term products. 
Increasing their share and exten-
ding the lifecycle of waste wood are 
steps in the right direction but are 
not enough. Wood-based products 
should be used more in applications 
where they replace high-emission 
fossil products. For example, the 
use of dissolving pulp produces 
substantial emission benefits com-
pared to cotton- or plastic-based 
textile fibres. One tonne of carbon 
from wood can replace up to four 
tonnes of fossil-based carbon. This 
reduction would be of the same 
magnitude as the loss of carbon 
stocks resulting from the increased 
harvesting of our forests. It is pos-
sible to improve the climate balance 
of wood in the spirit of the Paris 
Agreement, but will the markets 
and the forest industry be able to 
change in time?

– Jyri Seppälä, Professor and Director, 
Finnish Environment Institute
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3.6 million electricity supply points. The data provided by Datahub are used by approxi-
mately one hundred electricity suppliers and eighty distribution network companies when 
serving their customers, i.e., electricity users. When the Finnish end customer wants to 
change electricity suppliers in 2021, all necessary information between the electricity sup-
plier and the distribution network company is transferred via a centralised information 
exchange system or Datahub.

The system makes things faster, simpler and more efficient for all because all key data 
related to electricity use are located in one place. Datahub and smart systems allow elec-
tricity users to participate in demand-side management, which means that electricity con-
sumption is automatically adjusted to manage power balance. For example, during peak 
consumption, some electrical equipment can be switched off while overproduction can be 
directed,391,392

 The circular economy also needs an ICT-based operating system in order to function. 
Each item and substance that is to be re-used should in the future be entered into a data-
base showing what the item or substance is, what they can and cannot endure, how they 
have been maintained or when they will be available for recovery and so on. So far, regional 
and sector-specific hubs have been created393 in addition to a platform for further devel-
oping these marketplaces.394 However, there is still no operating system covering several 
sectors and geographical locations. This creates an excellent opportunity for innovative 
companies to develop an EU-wide or global application in collaboration with the World 
Trade Organisation.

ICT also plays a central role in the climate-neutrality transition in the transportation 
sector. New cars are already described as computers on wheels. Car sharing can only be 
achieved through ICT applications, and the increase in the number of autonomous vehi-
cles will further increase the use of ICT. However, it is unclear if energy consumption will 
increase with autonomous vehicles. Tesla already uses artificial intelligence to learn how 
to drive, and when learned situations can be shared, learning will accelerate exponential-
ly395.

ICT also enables the optimization of traffic flows and mobility as a service. The Finnish 
internationally awarded company MaaS Global is a pioneer in this sector with its appli-
cation Whim. The Whim online application makes mobility easy without car ownership 

391      https://digital.hbs.edu/platform-rctom/submission/will-ibms-deep-thunder-finally-be-the-key-to-

accurate-weather-forecasting/#

392 https://www.ediel.fi/datahub

393 https://marketplacehub.org/

394 https://www.wizaplace.com/en/circular-economy-marketplace-solution/

395 https://insideevs.com/news/345907/tesla-cars-learning-self-driving/; https://insideevs.com/

news/362906/tesla-autopilot-lead-andrej-karpathy-presents/

by combining different modes of transport along the customer’s route. The service can 
either be “pay as you go” or you can subscribe to a plan.396 Moreover, ICT, Skype, Micro-
soft Teams, and the like can significantly reduce the need for mobility by enabling remote 
meetings, etc.

Open data also makes it possible to analyze and illustrate problems and is a very im-
portant foundation for various development projects. In this sector too, Finland has pro-
duced some great pioneering solutions. For example, Helsinki and its surrounding areas 
have long been developing open databases to illustrate heat loss around the city and the 
photovoltaic potential of buildings. These solutions developed in the Helsinki Metropoli-
tan area have been acknowledged internationally, and the European Commission has giv-
en best public sector innovation awards to these open data solutions.397

Espoo, the second biggest municipality in Finland and part of the metropolitan area, 
has also been involved in some pioneering work in the energy sector. People living in Es-
poo can simply enter their address into the system and view the photovoltaic, solar and 
geothermal potential of their home as well as the related cost estimates from a map-based 
application.398

Blockchain technology is one of the most recent IT applications with extensive oppor-
tunities from the spread of cryptocurrencies. Blockchain technology allows different par-
ties to create and maintain their cyber security, integrity and transparency in information 
without centralised management. It can be used as a powerful tool to significantly improve 
the accountability and traceability of greenhouse gas emissions by providing companies 
more accurate, reliable, standardized, and readily available data on emissions. 

The vision is that blockchain technology will reduce energy-sector transaction costs, 
improve the utilisation rate of existing energy resources and enable a smart, clean and cus-
tomer-centric power system. In the future, this technology could include smart grid cy-
ber security, peer-to-peer intelligent devices, peer-to-peer trading, power market trading, 
power balance management and supporting usage of renewable energy sources399. 

Moreover, blockchains can be used to monitor material flows to advance the circular 
economy. Corporations are continuously seeking opportunities to take more advantage of 
blockchains to improve the tracking and tracing of products beyond the point of sale and 

396 https://whimapp.com/about-us/

397 https://www.citylab.com/life/2014/04/how-helsinki-mashed-open-data-regionalism/8994/; https://

europa.eu/rapid/press-release_IP-13-505_en.htm

398 https://www.espoo.fi/fi-FI/Asioi_verkossa/Rakentaminen/Energiatietopalvelu

399 https://tem.fi/documents/1410877/3481825/Lohkoketjuteknologia+osan-

a+%C3%A4lyk%C3%A4st%C3%A4+s%C3%A4hk%C3%B6j%C3%A4rjestelm%C3%A4%C3

%A4+28.8.2018/752904f3-a765-443a-b3d0-6947999c1a68/Lohkoketjuteknologia+osan-

a+%C3%A4lyk%C3%A4st%C3%A4+s%C3%A4hk%C3%B6j%C3%A4rjestelm%C3%A4%C3%A4+28.8.2018.pdf
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to enable authentication, resale and material recovery. Applications have already been de-
veloped for the management of forestry products and the monitoring of agri-food supply 
chains.400 In addition, MonoChain is on a mission to utilize blockchain technology to keep 
around $460 billion worth of clothes 401 out of landfills every year. 402

NEXT: CHALLENGES 

The rapid increase in the use of information technology requires high volumes of electric-
ity and data centres generate large amounts of waste heat unless this heat is recovered. 
ICT accounts for 5–9% of global electricity consumption, and the growth rate is estimated 
to be between 6 and 9% per year and the share of ICT of the total electricity consumption 
may rise up to 20% by 2030.403 Also, data transmission is a major energy consumer and 
different data transmission networks, such as fibre and wireless, have very different energy 
consumption rates. 

The management of blockchains is particularly energy-intensive, and for example, one 
bitcoin transaction uses much more energy than the production of traditional coins.404 
Bitcoin’s electricity consumption is currently greater than The Netherlands’, according to 
the Cambridge Bitcoin Electricity Consumption Index, 405 and  too often energy used for 
bitcoins is produced by burning coal in China. To solve this challenge, a new Bitcoin Min-
ing Council has been created to improve the crypto-currency’s sustainability, following a 
meeting of “leading” Bitcoin miners and Elon Musk. 406

Another serious challenge is related to data protection and the fact that many systems 
connected to the Internet can be hacked and devices can be operated without permission. 
Though there have been no public reports of major cyberattacks on renewable energy sys-
tems yet, but risk is real and is increasing.407 This point must be carefully considered when 
these systems are being designed.

400 https://www.accenture.com/us-en/blogs/blogs-blockchain-forest-products; https://www.ibm.com/

blockchain/solutions/food-trust

401 https://www.mckinsey.com/business-functions/sustainability/our-insights/mapping-the-benefits-of-a-

circular-economy 

402 https://www.forbes.com/sites/forbestechcouncil/2020/01/13/the-circular-economy-and-sustainability-

powered-by-blockchain/?sh=f4786bcb8cf7 

403 https://www.enerdata.net/publications/executive-briefing/expected-world-energy-consumption-

increase-from-digitalization.html

404 https://www.iea.org/newsroom/news/2019/july/bitcoin-energy-use-mined-the-gap.html

405  https://cbeci.org/cbeci/comparisons 

406  https://www.bbc.com/news/technology-57240090 

407 https://www.pv-tech.org/news/replication-of-cyber-attacks-on-energy-sector-a-threat-to-renewables

The third problem facilitated by the extensive use of IT in social media is the ‘hacking 
and manipulation of ideas. When citizens live in ‘echo chambers’ where they increasing-
ly receive only one type of information, their worldview can become seriously distorted. 
When we hear information and news on a particular matter time and time again, its signif-
icance in our minds can grow disproportionately. The Cambridge Analytica scandal, where 
a company gathered data on millions of Facebook users and sold that data to a third party, 
revealed how extensively and effectively social media can be misused.408

CARBON CAPTURE AND STORAGE

The amount of carbon dioxide and other greenhouse gases in the atmosphere is so great 
that simply reducing emissions will not be sufficient. We must also capture these gases 
and re-use them, store them underground or convert them through technology for other 
uses. As described earlier, the technologies for capturing carbon dioxide exists and CO2 
can be converted into chemicals and fuels, or it can be stored in concrete. However, these 
technologies need further development to become more cost efficient. Carbon dioxide can 
also be purified, compressed and transferred to large underground geological formations 
such as depleted oil or gas fields or saline aquifers.

The sector has not developed as rapidly as hoped but as the price of carbon dioxide 
rises, its reuse and storage will be seen as a noteworthy option.409 According to the IEA, 
there are currently eight plants in operation (2019) that generate a carbon sink equivalent 
to 30.4 million tonnes and further 14 projects are under way.410 The capacity of these CCS 
plants to capture CO2 is still low, less than 0.1% of annual emissions (53.5 Gt CO2eq), but 
the IEA estimates  a potential of up to 2–3 gigatonnes for this technology, up to about 6% 
of global emissions.

CLIMATE ENGINEERING

Climate engineering, commonly referred to as geoengineering, is a large-scale interven-
tion in the Earth’s climate system, typically with the goal of mitigating the adverse effects 
of global warming. The most promising methods are solar radiation management and 
carbon dioxide removal. Solar radiation management attempts to change the Earth’s ra-

408 https://www.theguardian.com/technology/2019/feb/18/facebook-fake-news-investigation-report-

regulation-privacy-law-dcms

409 https://www.vtt.fi/inf/pdf/tiedotteet/2009/T2503.pdf

410 https://www.iea.org/tcep/power/ccus/; https://www.iea.org/tcep/industry/ccus/



75

diative balance so that, depending on the 
method, either solar radiation is reflected 
back into space, or the thermal radiation 
emitted by the Earth into space is ampli-
fied. Some of the proposed methods in-
clude putting mirrors in space, releasing 
fine particles into the upper atmosphere, 
whitening clouds, artificial trees and ferti-
lization or carbonation of the seas. Even if 
climate engineering could curb global 
warming, many of the proposed methods 
would probably cause unwanted side ef-
fects and, as a result, political difficulties. 
Climate engineering also cannot replace 
the necessary reductions in greenhouse 
gas emissions.411

Recently, special attention has been 
paid to BECCS, BioEnergy with Carbon 
Capture and Storage technologies, a pro-
cess of extracting bioenergy from biomass 

and capturing and storing the carbon. The IPCC estimates that the annual mitigation 
potential of this method is 0.4–11.3 Gt CO2eq per year while global geological CO2 stor-
age capacity is 1,680–24,000 Gt. According to the IPCC estimate, the technical potential 
of BECCS is considerable but increased use of land for food production and demands for 
maintaining and increasing biodiversity will seriously limit the extent to which this solu-
tion can be implemented.412

We have presented some of the practical solutions for mitigating climate change. How-
ever, there are far more solutions out there. It is wonderful that there is a whole variety of 
solutions available, that new ones are thought out every day and that, as solutions become 
more widespread, their prices will come down. Ultimately, the question is: can these solu-
tions be implemented quickly and widely enough? 

411 https://ilmasto-opas.fi/fi/ilmastonmuutos/hillinta/-/artikkeli/25f622be-0824-4543-8f7b-3a9e91009ac7/

ilmastonmuokkaus.html

412 https://www.ipcc.ch/site/assets/uploads/2019/08/2h.-Chapter-6_FINAL.pdf.

WE NEED DISRUPTIVE CHANGES

Since 2015 and the Paris Agreement, emissions have risen from 53 billion tonnes CO2e per 
year to 55 billion tonnes. The severe COVID-19 pandemic caused a temporary dip in emis-
sions; despite the pandemic, however, greenhouse gas concentrations continued to in-
crease in 2020.413 The world is not on track to avoid dangerous, irreversible climate change. 
But this is not the whole story.

Since the Paris Agreement, the progress made in low-carbon technologies has been 
much faster than many realise. Solar electricity production is a good example of this. In 
2014, the IEA forecasted that average solar prices would reach USD 0.05/kWh by 2050, i.e. 
in 36 years’ time. In reality, it took only six years. As a result, the deployment of solar energy 
has grown exponentially – faster than anyone could have predicted. And there have been 
similar developments in wind energy, electric transport and batteries and more recently in 
green hydrogen and synthetic food production. 

The Paris Effect and Rethinking Climate Change reports describe the disruptive de-
velopments well.414 The Rethinking Climate Change report concludes that disruptions in 
energy transport and food, driven by just eight technologies, can directly eliminate over 
90% of net GHG emissions worldwide within 15 years. In addition, the report concludes 
that market forces can be leveraged to drive the bulk of global GHG emissions mitigation 
because the technologies required are either already commercially available and compet-
itive today, or can be deployed to the market before 2025 with the right societal choices. 

The key technologies are solar, wind and batteries in energy; electricity, autonomous 
vehicles and widely used ICT in transport; and precision fermentation and cellular agricul-
ture in food production. After the food revolution, there will be much more land available 
for reforestation, which will increase carbon sinks and enable carbon neutrality much ear-
lier than current scenarios and plans have predicted. 

Countries, companies and investors now have a once-in-a-generation opportunity to 
scale zero-carbon industries in the 2020s, to create prosperous growth and more resilient 
economies. The race is on, and the countries that make lucrative conditions and incen-
tives for the new solutions will win big time in getting investments, new jobs and export 
income.

413  https://public.wmo.int/en/media/press-release/climate-change-indicators-and-impacts-worsened-2020 

414 https://www.systemiq.earth/paris-effect/ and https://www.rethinkx.com/climate-implications#climate-

download 

We are already on the verge of 
climate disaster. But we can avoid 
the worst consequences by acting 
swiftly and being determined on 
our mission. The role of business is 
pivotal in the transformation. Many 
have discovered the enormous op-
portunities and are starting to act.  
Businesses is well placed to develop 
the new products and services on 
which the society can develop in a 
truly sustainable way.

– Paul Polman, former CEO of 
Unilever, Chair of the International 
Chamber of Commerce, co-chair of the 
Global Commission for the Economy 
and Climate and UN Global Compact, 
Chair B Team
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9. CLIMATE ACTIONS OF 
CITIES AND THE PUBLIC

In 2015, the world’s richest 10% produced about half of global carbon emis-
sions.415 This may sound terrible, but it’s also good news: The wealthiest 10%, 

prospering by using the atmosphere as their free landfill, can significantly reduce 
their greenhouse gas emissions through changes in their behavior.

According to a study by the Finnish Environment Institute (SYKE), household consump-
tion generated 66% of Finland’s consumption-based emissions in 2015. The remaining 34 
percent comes from public consumption and investments.416

In 2016, the average annual territorial carbon footprint, of a resident in Finland, was 
10,900 kg. The corresponding figure for a Japanese person was 7,600 kg, for a Chinese per-
son 4,200 kg and for an Indian person 2,000 kg.417

However, if we include consumption of public procurement and investments, the car-
bon footprint of a Finnish citizen would be 13,400 kg. Housing accounts for 29%, transport 
for 30%, food 19% and other goods and services for 22%.  Clearly, how we live and move 
from one place to another and what we eat and buy has significant environmental impacts.

Many low-emission and cost-effective solutions to reduce emissions in our daily life 
exist today. Our decision-makers can help by making these sustainable choices even more 
attractive. On the personal level, sharing sustainable choices and their benefits with those 
close to you encourages them to do the same. This is one of the most effective means of 
mainstreaming sustainable choices and creating demand.

415 https://www.oxfam.org/en/pressroom/pressreleases/2015-12-02/worlds-richest-10-produce-half-carbon-

emissions-while-poorest-35 

416 https://www.syke.fi/fi-FI/Ajankohtaista/Suomen_kotitalouksien_kulutuksen_hiilija(49873) 

417 https://www.iges.or.jp/en/pub/15-degrees-lifestyles-2019/en 

Making sustainable choices does not mean a life of misery or downshifting – quite the 
opposite. Sustainable choices can make our daily lives easier, more comfortable and even 
cheaper. Here are some examples.418

At home, most emissions in Finland come from district heating and then from electric-
ity. You can choose green energy simply by switching suppliers. This is easy to do online 
with the click of a button. If you live in a detached or terraced house, you can change your 
heating system to a geothermal heating system or purchase a heat pump when your oil 
heating system needs to be repaired. If you live in a flat, you cannot make this decision by 
yourself, but you can bring up the choice of power source at a housing association meeting. 
And some power suppliers even offer individual contracts for green district heating.419

The average Finn produces the largest amount of transport emissions using his or her 
car. If you do not want to change your car or give it up, you can reduce emissions by making 
some trips by bike or on foot. A bike is the fastest means of transport for trips of less than 
seven kilometres in urban environments. 
In areas where public transport works 
well, you can combine modes of transport: 
a bike, walking and public transport. In ad-
dition to reducing emissions, you will gain 
health benefits and save money. When 
the time comes for you to buy a new car, it 
makes sense to compare fuel types. Driv-
ing a biogas car reduces greenhouse gas 
emissions by up to 85% compared to fossil 
fuels,420 and the total carbon footprint is re-
duced by an average of about 17.5% per year. 
If a million people in Finland switched to a biogas car, the carbon footprint of 175,000 people 
would be saved every year.421 Biogas vehicles are already quite widely available, and an old 
petrol car can also be retrofitted to gas.422

Renewable diesel is also an excellent alternative to fossil fuels in internal combustion en-
gine vehicles and could reduce transport emissions by an average of 90%.423 Another alterna-
tive to petrol cars is the RE85 fuel, which can be used in flex-fuel cars or petrol cars that have 

418 https://media.sitra.fi/2017/10/23144245/Consumption_choices_to_decrease_personal_carbon_footprints_

of_Finns.pdf

419 https://www.helen.fi/lampo/yritykset/uusiutuvaa-kaukolampoa/ 

420 https://www.gasum.com/yksityisille/tankkaa-kaasua/miksi-biokaasu/kaasuauton-paastot/ 

421 https://www.sitra.fi/en/cases/biogas-clean-domestic-fuel/ 

422 https://www.iltalehti.fi/autouutiset/a/6340a9d2-7ce6-49d1-861d-d73d5f4a8c95 

423 https://www.neste.fi/artikkeli/neste-my-uusiutuva-dieseltm-sinun-panoksesi-ilmastotalkoisiin

I often look at my children and 
wonder what kind of world they 
are growing up in. I want to prote-
ct them from everything, but I feel 
quite powerless when it comes to 
climate change issues. I have to try, 
though, because of them.

– Anssi Kela, a musician who awoke to 
environmental issues years ago
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been upgraded with an ethanol conversion 
kit.424

Electric cars also offer other benefits: 
they are silent, comfortable to drive, they 
have accelerating power and require less 
maintenance. After driving a good electric 
car for a while, you may never again want a 
noisier and “oilier” internal combustion 
engine car. New electric cars have been 
expensive in the early days of their devel-
opment, but as used cars enter the market, 
their prices will fall. You can also drive an 
electric car for several hundred thousand 
kilometres, and almost the only parts that 
need to be replaced or upgraded are the 
batteries and software. The number of sec-
ond-hand electric cars in the market will 
be increased by the fact that they are ini-
tially leased as company cars. The devel-
opment of battery technology and charg-
ing networks will make it possible to drive 
even long trips of almost a thousand kilo-
metres on a single charge.

Old cars can also be converted to elec-
tric cars as demonstrated by the French 
company Transition-One that offers a ser-
vice to retrofit old internal combustion en-
gine models with an electric motor, batter-
ies and a new dashboard. The conversion 
costs about 8,500 euros, but in France, 
after state subsidies, the cost is only about 
5,000 euros.425

You can also replace your private car 
with a shared car, or by renting a car only 
when you need it.

424 https://www.st1.fi/yksityisille/tuotteet-ja-palvelut/polttonesteet/bensiinit-ja-re85/re85 

425 https://tekniikanmaailma.fi/haluatko-muuttaa-vanhan-bensa-autosi-sahkoautoksi-5-000-eurolla-uusi-

yritys-tarjoaa-siihen-ratkaisua/ 

Food choices play a key role in personal emissions, health and expenses. By eating veg-
etarian food three days a week you can reduce your carbon footprint by 5% per year. This 
corresponds to driving a car for 2,800 kilometres less. If you like the taste of meat but want 
to eat healthily, many supermarkets now offer plant-based protein products with the taste 
and texture similar to meat.426 

Reducing your household’s food waste reduces emissions and also shows appreciation 
for the farmers who produced the food.

When it comes to consumption, you can easily vote with your wallet. There are big 
differences between restaurants, hotels and product manufacturers and so on: you should 

find out and ask about sustainable options. 
An eco-conscious consumer buys durable 
products and repairs and maintains them, 
which also supports jobs in the repair and 
maintenance sector. It is great to notice 
that individuals’ environmental awareness 
and sustainable everyday choices have 
shown growth in Finland in 2017–2019. 
According to a survey by Sitra, more than 
half of Finnish people (53%) have con-
sciously reduced their consumption for 
environmental reasons and strive to make 
responsible consumption choices. Young 
people aged under 30, in particular, are pi-
oneers in many environmentally friendly 
everyday activities.427

It is not necessary or even possible to change your daily routines all at once, but no 
change is too small. You can find a list of 100 ways to be smart and sustainable on the In-
ternet; everyone can find sustainable choices that suit their lifestyle.428 You can check your 
carbon footprint with Sitra’s lifestyle test and SYKE’s Climate Diet calculator. The lifestyle 
test had already been taken more than one million times in August 2020!429

When you look at your climate actions, you can also sign the Citizens Climate Pledge, 
developed by the Myrskyvaroitus – Storm Warning association, and commit to reducing your 

426 https://www.talouselama.fi/uutiset/suosittu-kasvisburgerpihvi-saapui-s-ryhman-kauppoihin-

joka-myymalasta-loytyy-kunnon-laja-tuotetta/b16382fb-802b-4583-b32a-902ef9478681; https://www.

maaseuduntulevaisuus.fi/ruoka/artikkeli-1.477417 

427 https://www.sitra.fi/en/blogs/sustainable-lifestyle-choices-have-become-part-of-everyday-life/ 

428 https://www.sitra.fi/en/projects/100-smart-ways-to-live-sustainably/. 

429  https://lifestyletest.sitra.fi/; https://ilmastodieetti.ymparisto.fi/ilmastodieetti/#

The challenges of climate change 
are like an 18-hole golf course. It 
takes a lot of good swings as well 
as perseverance throughout the 
round to keep the numbers as low 
as possible. Staying optimistic also 
improves the game, while pessi-
mism can ruin it completely.

– Reino Nordin, a musician who 
drives an electric car and makes low-
emission choices in his life

Golf is played in over 200 count-
ries and there are tens of millions 
of golfers in the world. There are a 
number of actions that can be taken 
on the courses to reduce the carbon 
footprint through green energy, bio-
fuels and low-carbon foods, and to 
increase carbon sinks and improve 
biodiversity by planting trees. There 
is a great opportunity to encoura-
ge golfers to make low-emission 
choices in their daily lives. Many 
players are also decision-makers, 
and if they get enthusiastic about 
climate action, their impacts would 
multiply.

– Tommy Skogster, Chair of the Board, 
Meri-Teijo Golf Oy

Once I got into climate action, I 
realised that it is not a burden or 
cause for anxiety, but it made my 
life more fulfilling in many ways. 
Since I started, I’ve decided to do 
at least one eco-act every year, but 
I have done loads. I can’t think of 
anything more important in my life 
than trying to save the planet for 
future generations.

– Raimo Päiväläinen, founding 
member and former Chair, 
Myrskyvaroitus – Storm Warning
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carbon footprint by at least half in ten years. The pledge has already been signed by the Pres-
ident of the Republic of Finland, Sauli Niinistö, former Presidents Tarja Halonen and Martti 
Ahtisaari, as well as a significant number of Finnish influencers and business leaders.430 
The UN Climate Change Secretariat is helping to spread this initiative globally and features 
the Citizens Climate Pledge on its website.431

South Korea has found an interesting way to encourage people to make green choices 
while promoting the export of organic products. The key actions are driven by a law that 
came into force in 2005 that guides public sector procurement to favour environmental-
ly friendly products and services. The OECD has included South Korea’s green public pro-
curement programme in its best practices for sustainable procurement category in 2014 and 
2017, and the country’s Green Credit Card scheme was awarded the UN Climate Solutions 
Award in 2017.432

Also, an eco-label certification system is widely used in South Korea, and almost 2,000 
products have labels displaying the CO2 footprint of the product. Green Credit Card users 
are rewarded with points when they purchase eco-certified products. The points can be 
converted into cash or they can be used on 
public transport or for paying electricity 
bills. The system has been built in such a 
way that its management costs are paid 
for by businesses. The card is already used 
by 60% of the economically active pop-
ulation in South Korea. We propose that 
Finland and the EU consider introducing 
similar arrangements in both public pro-
curement and in encouraging citizens to 
make eco-friendly choices.433

Religions and churches also play an 
important role in encouraging people to 
make sustainable choices. The most prom-
inent advocate of the issue has been Pope 
Francis, who incorporated climate change 
and nature conservation as part of the 
Catholic Church’s teachings. He published 

430 https://www.presidentti.fi/en/news/president-niinisto-makes-climate-pledge/; http://cmi.fi/2015/12/09/

president-ahtisaari-makes-climate-pledge/

431 https://unfccc.int/climate-action/climate-neutral-now/i-am-a-citizen 

432 https://unfccc.int/news/winners-of-2017-un-climate-solutions-awards-announced 

433 https://media.sitra.fi/2018/09/11103430/etela-korean-ilmastostrategia.pd

an encyclical letter on the subject in 2015, and he has hosted several meetings on climate 
solutions in the Vatican over the years. CLC attended the meeting held in summer 2018. 
The Pope believes that protecting the planet’s climate is a moral duty for everyone - pro-
tecting the world created by the Creator. And the Pope made clear that, it is the poor in the 
world who suffer most from climate change.

In his encyclical letter Laudato si’, Pope 
Francis asks: “What kind of world do we 
want to leave to those who come after 
us, to children who are now growing up? 
This question not only concerns the envi-
ronment in isolation; the issue cannot be 
approached piecemeal. ... What is the pur-
pose of our life in this world? Why are we 
here? What is the goal of our work and all 
our efforts? What need does the earth have 
of us?”434

The letter also discusses other global 
environmental problems in depth, such 
as the destruction of rainforests, reckless 
waste policies, the rapidly advancing ex-
tinction of species and the pollution of 
oceans and fresh water. The Pope’s solu-
tion to environmental problems is to 
change people’s approach to a consump-
tion-based lifestyle. In his view,  popula-
tion growth is not the fundamental prob-
lem in the destruction of the environment, 
rather it is reckless human activity that de-
prives natural resources435 436

The Evangelical Lutheran Church of 
Finland is advocating a climate strategy 
aimed at achieving carbon neutrality by 
2030. Greenhouse gas emissions would 

434 http://www.vatican.va/content/francesco/en/encyclicals/documents/papa-francesco_20150524_

enciclica-laudato-si.html 

435 http://www.vatican.va/content/francesco/en/encyclicals/documents/papa-francesco_20150524_enciclica-

laudato-si.html

436 https://yle.fi/uutiset/3-8078506

Globally, religions play a significant 
role in people’s attitudes to climate 
change, and in much of the world, 
it is the religious communities that 
are the most trusted messengers at 
the grassroots level. In Christiani-
ty and in many other religions, the 
protection of the environment is 
seen as an important duty of the 
people. We cannot continue on the 
path that we are currently follo-
wing. Our low-emission choices 
make a difference.

– Björn Vikström, former Bishop of 
Porvoo, the first person in Finland to 
sign the Climate Pledge

In our team we realised that global 
warming is also a threat to ice 
hockey. We decided to take action. 
We launched the Save Pond Hockey 
movement in 2014 to raise money 
for climate action by playing out-
door tournaments. Tournaments 
have already been played in four 
cities with almost a hundred par-
ticipating teams. The culmination 
of last season was the game played 
in the February rainfall, and the 
players included President Sauli 
Niinistö, Viacheslav Fetisov, Jari 
Kurri and a number of other le-
gends of the NHL and Finnish Elite 
League. The fight against climate 
change is not a game played in 
isolation from everyday life, but it 
must manifest itself in all areas of 
life. We’re all on the same team in 
this matter. Let’s fight this battle 
together!

– Svante Suominen, one of the 
founders of the Save Pond Hockey 
movement
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be reduced by 80% from the current level, and the remaining 20% would be offset where 
possible. In its communications and operations, the Church also encourages and challeng-
es its members to join in climate activities and to set carbon neutrality targets, and the 
Church is also an active participant in social issues.437 It is commendable that churches are 
showing leadership for climate action.

In addition to states, cities and churches, artists and athletes can also encourage people 
to take action on climate change. In Finland, organisations that have engaged artists in-
clude the Myrskyvaroitus – Storm Warning association, while athletes are involved in pro-
jects such as Save Pond Hockey and Protect our Winters. Festivals such as the Flow and the 
Indian Dance Festival have highlighted the issue, as has the Lahti Symphony Orchestra.438 

The Finnish music ensemble Rajaton did a nationwide tour and released the album 
Kaksi astetta (‘2 degrees’). Meri-Teijo Golf led a project to develop a method for calculating 
the carbon footprint of a golf course and committed to climate neutrality.439 The Finnish 
ice hockey league, Liiga, calculated and published its carbon footprint and action plan to 
reduce it.440 YLE, the Finnish broadcasting company, produced the drama series Tellus, fo-
cusing on climate change and the ecological crisis. The cultural impacts of climate change, 

was one of the main themes at the Turku 
Book Fair in 2019, thanks to Programme 
Manager Jenni Haukio.441

It is important that so many organi-
sations have become active on this issue; 
leadership by these respected individuals 
and institutions has had a postive effect 
on how the Finnish people view climate 
change. Stormwarning and CLC with 
partners have also launched the concept 
of an annual Zero Emissions Day, which 
is designed to involve people in climate 
action. The idea of the day is to highlight 
the actions that people can take in their 
daily lives. The concept’s kick-off was at 

437 https://evl.fi/plus/yhteiskunta-ja-kirkko/kestava-kehitys/hiilineutraali-kirkko

438 https://unfccc.int/news/un-helps-makes-indian-dance-festival-climate-neutral; https://www.

classicalnext.com/net/lahti_symphony/carbon_free_lahti

439 https://unfccc.int/news/top-finnish-golf-association-goes-climate-neutral 

440 https://ymparistoohjelma.liiga.fi/en/

441 https://www.turunmessukeskus.fi/en/next-autumns-fair-themes-will-be-theatre-the-cultural-impacts-

of-climate-change-and-literacy/

Climate Week NYC 2017, followed by a more extensive campaign in 2018.442

In addition to reducing their own emissions, citizens, organisations, businesses and 
cities as well as some countries can offset emissions mainly through climate projects in de-
veloping countries. Purchasing carbon offsets may be recommended in cases where there 
are no low-emission alternatives, or they are too expensive. Buyers should be careful and 
purchase offsets from credible sources that have been certified by third-party registries. 

Let’s illustrate how people can make a difference with the following example. About 
360 million (70%) of Europeans are Christians, and if one Church member in four made 
the Citizens Climate Pledge and reduced their carbon footprint – which was just under 9 
tonnes of CO2 in 2017 – by half in 10 years, this would mean an annual emission reduction 
of about 405 million tonnes of CO2, or about 9% of the EU’s annual greenhouse gas emis-
sions of around 4,500 million tonnes. 

We propose that states and all organisations take a more active role in encouraging 
citizens for climate actions.  

CITIES, MUNICIPALITIES AND COUNTIES

Rapid urbanisation has major environmental impacts. In 2013, the world’s cities 
consumed a total of 64% of global primary energy and produced 70% of the 

world’s carbon dioxide emissions. As urbanisation accelerates and the economy 
grows, energy consumption, demand for natural resources and emissions will all 
increase at least in the next few years, before a transition to low-emission energy 

and circular economy at sufficient scale takes place.

The global construction sector is growing at unprecedented rates and will continue to do 
so. Over the next 40 years, the world is expected to build 230 billion square metres in new 
construction – adding the equivalent of Paris to the planet every single week.  Currently 
buildings and construction produce 39% of global carbon dioxide emissions.443

Cities have not traditionally been designed to mitigate climate change and too many 
cities have devoted inadequate resources to public transport, bicycle and pedestrian travel 
relative to private automobiles. This has been the case especially since the 1940s, when 
car-centric cities became widely adopted.

Cities are large enough to take significant measures to reduce emissions, while being 

442 https://unfccc.int/news/helping-citizens-transition-to-low-carbon-i-can-network-launched-in-new-

york; https://clc.fi/2018/09/19/clcn-jasenet-nayttavasti-mukana-nollapaastopaivassa/

443 https://www.worldgbc.org/sites/default/files/UNEP%20188_GABC_en%20%28web%29.pdf 

It is often said that an individual’s 
climate actions make no difference. 
Who would believe similar claims 
that the contribution of one person 
in the workplace is unnecessary? 
When enough individuals start 
working towards a common goal, 
things start to happen. When, for 
example, domestic tourism or clo-
thing rental services become trendy, 
people can change their consumpti-
on habits very quickly.

– Sari Siitonen, Climate Expert, CLC
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small and compact enough to take concrete and agile measures.444 A city in itself is an “eco-
system” where everything is close by: people, jobs, businesses, skills and infrastructure. 
This allows for collaboration, and things are interdependent. This provides a good basis 
for climate leadership.

Cities have started to share information and learn from one another across interna-
tional networks, since what one city learns is transferable to other cities, and collabora-
tion between peers comes naturally. The climate agenda has become the focus of cities, 
and the profile of cities has risen at events such as international climate negotiations.

Cities have begun to act as climate leaders, challenging states and institutions.
All urban planning and construction will have to be low-emission and in line with cir-

cular economy principles. Cities will also need more air purifying trees which have a cool-
ing effect.

Since urban transport systems will be zero-emission and provide new mobility servic-
es, the need to own a car in a city will decrease further. Reducing the number of cars will 
make a huge difference to air quality in urban areas.

The New Climate Economy estimates that investments in public and low-emission 
transport, construction and building efficiency as well as the circular economy could bring 
cities a total of USD 17 trillion in savings globally by 2050. If these measures were com-
bined with new innovative solutions, reduced fossil fuel subsidies and carbon pricing, the 
annual savings could be USD 22 trillion. The measures would also improve public health, 
reduce energy costs and help cities to attract new residents and businesses.445

The public sector, including municipalities and cities, spends significant sums of mon-
ey on public procurement. In Europe, public procurement accounts for 14% of GDP each 
year, or around EUR 1.9 trillion.446 The share of cities in public procurement is typically 
large: in Finland about 80%, for example. By shifting a significant proportion of public 
procurement to low-emission solutions, the transition to low-emission solutions could 
be significantly accelerated. Public procurement can also speed up the development and 
adoption of new innovations. New solutions could include new energy production innova-
tions, mobility as a service innovations and buildings as producers and storages of energy.

Bryan Buggey, Director at Vancouver Economic Commission, shares Vancouver’s 
example of combining climate neutrality with economic growth:

 
In Vancouver, we see that climate change cannot be mitigated by government 

444 https://www.worldbank.org/en/topic/urbandevelopment/overview 

445 https://newclimateeconomy.net/content/press-release-low-carbon-cities-are-us17-trillion-opportunity-

worldwide 

446 https://ec.europa.eu/info/sites/info/files/file_import/european-semester_thematic-factsheet_public-

procurement_en_0.pdf

alone. Enterprise, innovation and entrepreneurship needs to focus their inten-
tions on mitigating carbon production, as well. Governments can provide the fra-
mework and the platform, but it is the business community that needs to execute. 
Fortunately, in Vancouver, there is tremendous collaboration happening between 

business and government and Vancouver is helping establish new opportuni-
ties for innovation through better regulation and scaling promising businesses 
through demonstration platforms. For example, Vancouver has opened its ci-

ty-owned infrastructure for new pilots and developed a program that supports the 
acceleration of commercializing low-carbon solutions and helps these local green 

businesses get to global markets. We have been able to double the number of green 
jobs over the last decade and secure about 30% of Canada’s cleantech cluster. In 
Vancouver, moving towards climate neutrality has been a wonderful economic 

growth story for our city and region.

We believe that all public agencies should be required to consider the carbon footprint 
as a selection criterion for all its procurement as soon as possible. Climate change is al-
ready so far advanced that we must not use public tax funds to accelerate it. Initially, the 
carbon footprint would be one of the criteria, and later, footprint-based thresholds could 
also be set for procurement.

A great example of the carbon foot-
print in public procurement can be found 
in Oslo, where the carbon footprint was an 
evaluation parameter with 6% weight in 
the competition for a car ferry.  The win-
ning solution, the world’s first electric 
ferry, reduced the carbon footprint by as 
much as 89%.447

The Helsinki Metropolitan Area Smart 
& Clean project has been launched to turn 
the Helsinki Metropolitan Area and Lahti 
into a leading showcase for climate solu-
tions in the world applying the Vancouver 
model described above. Solutions are cre-
ated in ecosystems through a new kind of 
collaboration between cities, businesses, 
the scientific community and the state. 

447 https://www.oecd.org/sd-roundtable/papersandpublications/The%20Role%20of%20Public%20

Procurement%20in%20Low-carbon%20Innovation.pdf 

In the Smart & Clean project, the 
public and private sectors worked 
together to make impactful climate 
solutions in cities. The project includ-
ed solutions in air quality measure-
ment, the use of biofuels in public 
transport, and plastic recycling. One 
criteria for the projects was the solu-
tions’ export potential to solve global 
problems. This joint development 
project was funded by public and pri-
vate sectors, and it’s working model 
attracted a lot of global attention.

– Tiina Kähö, former Executive Director, 
Helsinki metropolitan Smart & Clean 
Foundation
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The activities focus on effectiveness, which seeks to create long-lasting 1.5-degree solu-
tions in an urban environment through public-private partnerships. Smart & Clean is also 
speeding up the emergence of smart and clean solutions and creating the image of the Hel-
sinki metropolitan area as the world’s leading adopter of climate solutions. A new type of 
funding model was created for the Smart & Clean project, in which the foundation’s basic 
activities are financed by cities, businesses, universities and the state with equal shares.

Finnish cities have also set very tough carbon neutrality targets: Lahti (the European 
Green Capital in 2021) by 2025, Turku by 2029, Espoo and Tampere by 2030 and Helsinki 
by 2035. Ii deserves a special mention as it aims produce ten times more energy than it 
consumes, and all this with renewable energy sources.448

Cities can, thus, act as platforms for tackling climate change, but many cities will also 
suffer greatly if climate change mitigation measures are not taken quickly enough.

Hot air combined with poor air quality is a major health hazard that already affects tens 
of millions of people. 91% of the world’s population lives in places where air quality levels 
exceed WHO limits.449

The OECD has estimated that as a result of the moderate 0.5 of sea level rise, 150 mil-
lion residents of port cities across the world will be exposed to coastal flooding by 2070.450

A large number of cities already have ambitious carbon neutrality targets aimed at re-
ducing regional emissions. Cities can deliver significant added value through advanced 
low-emission public procurement and by opening up their urban infrastructure to de-
velop new solutions. We propose that these measures are incorporated into urban plans 
as a matter of urgency.

 

448 https://www.kaleva.fi/uutiset/oulu/bbc-hehkuttaa-iin-kunnan-ilmastotoimia-some-videolla-iilaiset-

ovat-ottaneet-ymparistoasiat-omakseen-se-on-tapa-olla-iilainen-ja-toimia-iissa/819273/ 

449 https://www.who.int/airpollution/en/

450 https://www.oecd.org/general/

climatechangecouldtriplepopulationatriskfromcoastalfloodingby2070findsoecd.htm

10. CLIMATE CHANGE 
AND THE ECONOMY

We know that the changes the planet would endure from unmitigated climate 
change would be shocking and enormous - is it even possible to evaluate their 

financial impact? What would it cost to curb climate change sufficiently? Would 
climate change cause economic expansion or contraction? Which will win: market 

forces or natural forces?

WHAT WOULD UNMITIGATED CLIMATE CHANGE COST?

The world only became aware of the serious risks of climate change when climate 
change was translated into a language that interests everyone: money. The messenger 
was Lord Nicholas Stern, a former Chief Economist of the World Bank. Stern’s review, 
“The Economics of Climate Change, published in 2006, 451 stated that if we do not act to 
mitigate climate change, the overall costs and risks will be equivalent to losing at least 
5% of global GDP each year, now and forever.452 If a wider range of risks and impacts is 
taken into account, the estimated damage could rise to 20% of GDP or more. According 
to Stern, if we took swift action to reduce emissions. these losses could be avoided with an 
investment equivalent to about 1–2% of global GDP. Investments at that scale over the 
next 10–20 years would have a profound effect. The evidence gathered by the Stern’s Re-
view leads to a simple conclusion: the benefits of strong and early action far outweigh 

451 https://www.cambridge.org/core/books/economics-of-climate-change/

A1E0BBF2F0ED8E2E4142A9C878052204 

452 https://webarchive.nationalarchives.gov.uk/20100407163608/http://www.hm-treasury.gov.uk/d/

Summary_of_Conclusions.pdf 
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the economic costs of inaction. These estimates were calculated more than ten years 
ago but are still relevant today as very little has been achieved since then.

In 2016, Stern remarked that he had underestimated the risks of climate change. He 
further clarified that he had underplayed the costs of inaction.453 Stern’s answer to the 
above question is clear. Mitigating climate change will be substantially cheaper than al-
lowing climate change to escalate.

The World Economic Forum considers climate change to have become the greatest sys-
temic risk to our well-being. The Forum’s reports show that climate change is having a di-
rect and significant impact on biodiversity loss, natural disasters, extreme weather events, 
food crises, large-scale involuntary migration and water crises, for example.454

It is common knowledge that while we talk about stepping up climate action, states 
continue to subsidise the use of fossil fuels. The IMF estimates that global fossil fuel sub-
sidies were at USD 5.2 trillion, or 6.5% of global GDP, in 2017.455

In addition to actual subsidies, the International Monetary Fund (IMF) also 
considers the costs of repairing the environmental damage and harm to health 
caused by the use of fossil fuels as de facto subsidies, for which governments 
accept that it must be paid. These invisible costs also include premature air 
pollution deaths and the cost of treating health problems.   Ending all sub-
sidies is one of the first actions we should take. Global warming is forcing 
insurance companies to consider whether insurance cover can be sold at all in 
the highest risk areas in the future. If sea levels rise, and storms, wildfires and 
flooding increase the risk of damage too much, it will no longer be possible to 
insure property and people in some areas. Many believe that scenarios of 3-4°C 
warming will make the world uninsurable. And that’s not even the worst-case 
scenario.

– Esko Kivisaari, Chair of the Actuarial Association of Europe,  
on YLE news on 12 August 2019.456

453 https://www.theguardian.com/environment/2016/nov/06/nicholas-stern-climate-change-review-10-

years-on-interview-decisive-years-humanity

454 https://www.weforum.org/reports/the-global-risks-report-2019 http://www3.weforum.org/docs/WEF_

GRR18_Report.pdf

455 https://www.imf.org/en/Publications/WP/Issues/2019/05/02/Global-Fossil-Fuel-Subsidies-Remain-

Large-An-Update-Based-on-Country-Level-Estimates-46509; https://www.imf.org/external/pubs/ft/wp/2015/

wp15105.pdf 

456 https://yle.fi/uutiset/3-10913344 

Hurricanes, floods and wildfires cause economic losses that can be given a monetary 
value. Insurance claims provide an indication of the size of these losses, which are local 
and targeted at visible objects. But the risks associated with climate change are, in many 
respects, such that they are almost impossible to quantify financially.

For example, how much would it cost if the sea level rose by two metres or four metres? 
How many cities, ports, coastal factories and power plants would have to be rebuilt? It is 
estimated that even if the increase in temperature was limited to 2°C, at least 570 cities and 
their 800 million inhabitants would be exposed to rising seas and storm surges by 2050.457

According to an UN report, about a million animal and plant species are threatened 
with extinction, several of them within decades.458 How much will the problems produced 
by the loss of biodiversity cost? 

The Food and Agriculture Organization of the United Nations (FAO) has warned that 
biodiversity is declining at a rate that is already threatening food production.459Global 
warming by 3°C poses a risk that by 2050, food production will fall by 20-50% in areas 
where hundreds of millions of people live in Asia, Africa and South America.460 A very seri-
ous crisis exacerbated by climate change may be coming soon, when, according to a report 
by the National Institute for Transforming India, 21 major cities with a total population 
of around 100 million people are expected to run out of groundwater.461 According to the 
report, as many as 600 million Indians face acute water shortages.

There is already talk of a water war between India and Pakistan.462 What would the 
price tag be should 10 million climate refugees start to move? What about 100 million? 600 
million? One billion?

Climate change has already caused and will continue to cause economic and social 
risks in Finland as well. Sitra’s study in 2018 assessed issues such as the increase in forest 
damage caused by insect pests and forest damage caused by storms, the construction of 
a weather-proof electricity grid, road maintenance, the consequences of drought on food 
production, the risks to human health, the increase of vector-borne diseases, premature 
deaths caused by extreme heat, the increase in health problems caused by extreme heat 
and increase in depression caused by darker winters, which is the consequence of climate 
change. The annual costs to Finland caused by these examples range from tens of millions 

457 https://www.weforum.org/agenda/2019/01/the-world-s-coastal-cities-are-going-under-here-is-how-

some-are-fighting-back/

458 https://www.un.org/sustainabledevelopment/blog/2019/05/nature-decline-unprecedented-report/ 

459 https://www.ft.com/content/ee58eca0-36af-11e9-bb0c-42459962a812 ja http://www.fao.org/3/

CA3129EN/CA3129EN.pdf

460 Image 6, https://www.wri.org/blog/2013/12/global-food-challenge-explained-18-graphic

461 http://social.niti.gov.in/uploads/sample/water_index_report.pdf 

462 https://www.aa.com.tr/en/asia-pacific/now-its-water-war-between-pakistan-india/1416519 
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of euros to billions of euros. The costs are not evenly distributed among people. In certain 
examples, a farmer and forest owner living in a rural area face proportionately higher costs 
than an office worker living in an urban area; in other cases, older people pay more than 
young people.463

The Ministry of Agriculture and Forestry of Finland estimated in spring 2019 that cli-
mate risks and the need for adaptation are not yet sufficiently identified in all sectors. Ac-
cording to SYKE, which took part in the study, some sectors, including water supply, land 
use and construction as well as transport and agriculture and forestry, have already taken 
action, but other sectors, such as social and health services and travel and recreation, are 
still at the starting line.464 It is important for all sectors to ensure that they take climate 
risks into account in a systematic manner when they develop measures to manage risks. To 
support the implementation, tools are required to support practical efforts, such as guide-
lines, forecasting and alert systems and communication materials, as well as region- and 
sector-specific guidance, including risk and cost assessments and shared scenarios and as-
sessments to manage cross-sectoral issues.465

How to price the tensions and disturbances caused by massive migration flows? They 
are a massive stress factor both for the citizens of the countries that receive refugees and 
for the institutions of society, including the democratic system itself.

WHAT WOULD CLIMATE CHANGE MITIGATION 
COST?

Climate change is a complex phenomenon, and our understanding of it is constantly in-
creasing. The OECD estimated in 2007 that by 2050 the level of world GDP would be al-
most 5% below what it would be in the world where climate change is mitigated.466 Was 
the estimated cost of curbing warming high? How big is big? In dollars, the amount would 
seem astronomical. But if we think about what those dollars could buy, the price may seem 
negligible.

In fact, a loss of 5% by 2050 would mean that average annual global GDP growth would 
suffer by less than a 0.1% over 43 years. If, for example, we had become accustomed to 

463 https://media.sitra.fi/2018/10/30142936/ilmastonmuutoksen-aiheuttamat-riskit-ja-kustannukset-

suomellekorj.pdf 

464 https://yle.fi/uutiset/3-10722209

465 http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/161498/11_2019_Kansallisen%20

ilmastonmuutoksen%20ss%202022%20tp%20valiarviointi_netti.pdf?sequence=1&isAllowed=y 

466 Climate Change Mitigation: What Do We DO? OECD 2007 

a global GDP growth of 3.5%, we would have a “mere” 3.4% growth. Who would notice 
the difference? That could be an error in measurement, basically. In a figure, it would be 
covered by the thickness of the line. What could the money buy? A significant reduction in 
the welfare losses faced by humankind, which are fuelled by climate change and extreme 
weather events.

Since the publication of the report mentioned above, the OECD has learned a lot about 
the losses caused by climate change. The losses have proved to be much greater and more 
complex than was understood in 2007. Mitigating climate change has, however, become 
cheaper year by year due to technological developments. The price of renewable energy 
has fallen so fast and so much that the price of replacing fossil fuels is no longer an issue. 
In fact, solar and wind power are already cheaper than coal, gas and oil in many parts of 
the world.

In the OECD estimate, global GDP in 2050 will be almost 5% higher if the world keeps 
global warming to the Paris targets.467 So today, by this estimate the cost estimate for cli-
mate change mitigation has changed by ten percentage points and turned from negative 
to positive. More than a third of the additional growth will come from a reduction in the 
losses caused by climate change. It is noteworthy that good growth is expected in the next 
three years. Rapid climate action will boost investment quickly.

One blind spot in the climate change debate has to do with seeing investment as a mere 
item of expenditure. If that made any sense, would any company ever have invested in a 
new paper machine or staff training, for example? When a company thinks about making 
an investment, it considers what the investment will cost and what it will yield.

467 https://www.oecd.org/environment/cc/g20-climate/synthesis-investing-in-climate-investing-in-growth.

pdf

Money invested in tackling climate change must not be seen as a mere expen-
se – it is not that the money is launched into space. What is an expense for 
one party, is an income for the other party. Funds allocated to climate change 
mitigation circulate in the economy, supporting economic growth and emplo-
yment as any outlay related to an investment does.

– Timo Tyrväinen,  
Chief Economist, CLC
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THE COST OF CLIMATE INVESTMENTS AND GDP GROWTH

The System of National Accounts (SNA) is an astonishingly young system. The recession in the 
1930s and the aftermath of World War II highlighted the need to develop internationally com-
parable statistics, as the lack of a unified conceptual framework hampered not only the develop-
ment of economics but also economic policy making. After World War II, the UN took responsi-
bility for developing national accounts. The first manual, SNA 53, was published in 1953. Since 
then, the system has evolved and become more detailed in many ways.

The national accounts examine two aspects of macroeconomic activity, which must, by defini-
tion, be of the same size. These two sides are aggregate demand and aggregate supply. Aggregate 
demand consists of domestic consumption and exports. Aggregate supply is the sum of imports 
and GDP. Investments made by the business sector – investments in low-emission solutions, for 
example – increase the demand side of the national economy over the duration of investment 
projects, regardless of whether the investment was smart or not.

If investment decisions have been smart, once implemented, they will increase GDP through 
four potential channels. First of all, the improved competitiveness of Finnish companies – our 
ability to offer clean solutions to a world that wants them – increases exports, which increases 
aggregate demand. Secondly, the improved competitiveness of domestic production reduces im-
ports, which increases the share of domestic production in aggregate supply. The third channel 
works through household consumption. If increased exports and declining imports support em-
ployment, household disposable income increases, and private consumption grows. If the im-
provement in purchasing power is not spent entirely on imports, GDP grows. The fourth chan-
nel passes through the public sector. If the investments strengthen the profitability of domestic 
companies, they are reflected in the level of employment and increase the total amount of wages 
and salaries. An increase in tax revenue makes it possible to increase public consumption and 
public investment.

This simplified model shows that climate investments do not mean compromising economic 
growth. When smart climate investments spawn growth, the return on investment substantially 
exceeds the investment costs. This has been a declared goal of companies and states through the 
ages.

It is not enough for Finland to position itself as a model country for clean solutions in speech-
es. Success comes only from actions and related investments in research, product development, 
technological revolution, new business models and marketing. The important question is: will 
we be sellers or buyers of clean solutions in a world that is mad about clean solutions?

An expensive investment is cheap if it gives a high return. There are poor investments 
and good investments. When it comes to investing in curbing the progression of climate 
change and supporting adaptation, one dimension of uncertainty is particularly interest-
ing.

A large number of the world’s leading companies and the most important part of 
the world’s financial markets have made up their minds: their money is on its way to a 
low-emission economy. This means that the market for low-emission products and solu-
tions is growing, while the market for high-carbon products is stagnating and will soon 
shrink.

The IPCC 1.5-degree Special Report estimates that achieving the target of limiting glob-
al warming to 1.5°C will require annual investment in the energy system, with an average 
size of around 2.5% of global GDP in 2016-2035.468

Some of the capital stock – machinery, equipment, buildings, computer software, etc. 
– reaches the end of its life every year and is replaced. The New Climate Economy report 
estimates that trillions will be invested in infrastructure in the world by 2030 anyway. 
When a large part of the projects to be implemented are planned for the next few years, we 
are living in a “use it or lose it” moment. Using these USD 90 trillion to build the right kind 
of infrastructure is the way to a new era of growth. Success will drive innovation, improve 
public health, create more jobs and reduce climate risks. Failure, on the other hand, would 
imprison us in a world of pollution, low productivity and serious inequality.469

We must also understand that the longer the solution for climate problems is post-
poned, the more expensive it will be to solve them. This fact was highlighted in a 2014 
report President Obama’s administration that concluded the cost of mitigating climate 
change will increase by an average of 40% for each decade of delay.470

COULD CLIMATE CHANGE MITIGATION BOOST 
ECONOMIC GROWTH?

“Economic growth is the foundation of living standards. There is no point for cursing  
growth, but it must be more sustainable from now on. In today’s society, economic growth 
is increasingly based on knowledge, which is constantly accumulating. There are no limits 
to the growth of knowledge, and, therefore, no limits to the growth of the economy. En-

468 https://report.ipcc.ch/sr15/pdf/sr15_spm_final.pdf) 

469 https://newclimateeconomy.report/2018/executive-summary/ 

470 https://obamawhitehouse.archives.gov/blog/2014/07/29/new-report-cost-delaying-action-stem-

climate-change 
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vironmental problems are a real threat to 
global development. However, the solu-
tion is not to curse growth, but to pursue 
policies that take the economic growth in 
an environmentally friendly direction.” 
This is what Sixten Korkman writes in his 
book Talous ja utopia (‘Economy and uto-
pia’).

It was great to see that the European 
Commission’s strategic vision for climate 
neutral economy, A clean planet for all, es-
timated that the EU economy would more 
than double by 2050 compared to 1990.471 

The planned climate measures are not, thus, expected to interrupt economic growth.
At present, an amount equivalent to 2% of the total EU GDP is invested annually in 

the energy system and related infrastructure. The transition to a net-zero greenhouse gas 
economy would require an increase in investment to 2.8%. Additional annual investments 
of EUR 175-290 billion would be required. The transition to a carbon-neutral economy 
would reduce pre-mature deaths caused by fine particulate matter by more than 40% and 
damage to health by around EUR 200 billion per year. This would be on top of the positive 
effects of current air pollution measures.

The cost of mitigating climate change can also be compared to military expenditures, 
which in the 1960s was 5-6% of global GDP. 
After 1990, this started to decline. In 2018, 
military expenditure was 2.2% of global 
GDP, similar to the investment needed to 
mitigate climate change.472 The difference, 
however, is that the investments in car-
bon-neutral energy, transport, the food 
chain and a circular economy needed to 
mitigate climate change are constantly in 
use and they bring economic and material 
benefits as well as large numbers of jobs, 
while ideally investments in armaments 
will never have to be used for the purpose 
for which they were made.

471 https://eur-lex.europa.eu/legal-content/FI/TXT/HTML/?uri=CELEX:52018DC0773&from=E

472 https://data.worldbank.org/indicator/MS.MIL.XPND.GD.ZS

There is also a thought that investments to curb climate change will reduce the need for 
military expenditure. The reason is that uncontrolled climate change increases tensions in 
the world’s most populous regions. Deteriorating living conditions increase the pressure 
for mass migration. Extreme conditions feed extremism and defending against it becomes 
more challenging year by year.

There is a broad consensus in Finland that the cleantech business is a significant op-
portunity for the country. For example, the Confederation of Finnish Industries (EK) and 
the Central Organisation of Finnish Trade Unions (SAK) agreed that an ambitious climate 
policy, the competitiveness of companies and growth in the job market are not mutually 
exclusive goals, quite the opposite. It is possible to make low-emission business an even 
stronger driver for the Finnish economy 
and employment.473 Finland’s cleantech 
know-how has been recognised in other 
countries. In 2017, Finland ranked second 
in both WWF’s Global Cleantech Inno-
vation Index and the EU Eco-Innovation 
Index, which evaluates the eco-innova-
tion performance across all EU Member 
States.474

According to a study by Sitra and Frost 
& Sullivan, the annual cleantech market 
relevant to Finland will grow to an esti-
mated USD 3 trillion by 2050. Globally, the 
largest areas of growth relate to electric and 
hybrid cars, a market that is estimated to 
reach USD 5,2 trillion by 2050, and renewable energy, the annual market of which was esti-
mated to reach USD 800 billion by 2050.475

According to Statistics Finland, the turnover of the environmental goods and services 
sector was almost EUR 41 billion, and exports more than EUR 9 billion in 2017. The value 
added was more than EUR 13 billion (approximately 7% of the value added of the entire na-
tional economy), and the effect on employment was just over 136,000 staff-years.476 These 

473 https://ek.fi/ajankohtaista/tiedotteet/2019/04/10/ek-ja-sak-kunnianhimoiset-ilmastotavoitteet-

yritysten-tyontekijoiden-ja-ympariston-etu/

474 https://wwf.fi/mediabank/9906.pdf; https://ec.europa.eu/environment/ecoap/sites/ecoap_stayconnected/

files/eio_brief_eu_eco-innovation_index_2017_final.pdf; https://www.sitra.fi/artikkelit/cleantech-on-jo-

merkittava-suomen-taloudel/ 

475 https://media.sitra.fi/2017/02/28142530/Selvityksia102.pdf 

476  http://www.stat.fi/til/ylt/index_en.html

Until recently, it was thought that 
environmental requirements were 
a burden and had to be taken care 
of just so. It has now been noted 
that meeting the requirements, 
such as low-emission solutions, 
for example, has become the main 
selling point in many sectors.

– Kai Mykkänen, MP, former Minister 
for Foreign Trade and Development, 
former Minister of the Interior

As a country with high-level know-
how, Finland has an excellent 
opportunity to create solutions for 
mitigating and adapting to climate 
change. This means that Finland 
must also be among the first to int-
roduce new solutions.

– Sture Fjäder, Chair, Akava 
(the Confederation of Unions for 
Professional and Managerial Staff 
 in Finland)

Low-emission solutions and 
services are already a significant 
part of our exports, and their role 
is growing rapidly. By producing 
solutions globally, we will achieve a 
significantly larger carbon han-
dprint than our carbon footprint is 
as customers and other countries 
adopt our solutions.

– Ville Skinnari, Minister for 
Development Cooperation and 
Foreign Trade
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statistics do not provide the whole picture of the size of the environmental goods and ser-
vices sector, as it is often integrated into other business activities and, consequently, does 
not show up as a separate figure.  This is not surprising given the systemic nature of climate 
change. 

The Ministry of Economic Affairs and Employment identifies nine cleantech growth 
areas in Finland: clean energy, energy efficiency, clean material solutions, housing and 
construction cleantech, clean water and water efficiency, materials and nutrient recycling 
technologies and systems, intelligent transport and new mobility solutions, a sustainable 
food system as well as planning and expert services.477

An ambitious domestic market and climate policy are encouraging companies to de-
velop more cost-effective solutions. A good example is Neste, whose product development 
for biofuels was spurred by the ambitious blending obligation for the Finnish domestic 
market, according to which transport fuels must contain 20% renewable components. A 
new target was set in 2019 so that the obligation should be 30% by 2030.478

Neste’s operating profit in 2018, calculated in comparable figures, was more than EUR 
1.4 billion, of which renewable fuels accounted for approximately 70%. Neste’s main mar-
ket is outside Finland. The company paid EUR 255 million in taxes to the Finnish state 
and employed almost 3,700 people in Finland. It could be said that Neste has maximised 
its carbon handprint, which means that it helps other businesses and countries to reduce 
their greenhouse gas emissions, i.e. their carbon footprint.479

In order to realise the full potential of the rapidly growing global demand for cleantech, 
and other climate friendly business, predictable long-term legislation is needed to attract 
more investments to Finland. Finnish companies also recognize that international emis-
sions trading should be developed in such a way that climate policies could be implement-
ed on market terms and cost-effectively with the same rules applying across the world.480

477 http://julkaisut.valtioneuvosto.fi/bitstream/handle/10024/80804/TEMjul_39_2017_Kasvua_ja_

tyopaikkoja.pdf

478 https://www.tekniikkatalous.fi/uutiset/eduskunta-sinetoi-lain-tieliikenteen-polttoaineissa-oltava-

vahintaan-30-biopolttoainetta-vuonna-2029/38642280-2080-3589-a4ea-641fbcabe260 

479 https://www.talouselama.fi/uutiset/joko-riitti-vaalit-ja-ilmastovouhotus-suomi-tienasi-silla-miljardeja-

mutta-poliitikot-eivat-sita-sinulle-kerro/2a1faff2-21f0-45f9-8de9-5b1804fd0743 

480 https://www.kaleva.fi/uutiset/kotimaa/katowicen-ilmastokokouksen-tulokset-jakavat-suomessa-

etujarjestojen-mielipiteet-ek-ja-mtk-kiittelevat-wwf-toivoo-enemman-poliittista-selkarankaa/812152/

MARKET FORCES VERSUS NATURAL FORCES

A friend of ours told us that he took part in a debate to argue which are stron-
ger: market forces or natural forces. A lot can be said for both options. We have 

already warmed the planet by about 1°C and caused a mass extinction. On these 
grounds, it could be concluded that market forces have won.

Yet the forces of nature have also shown there power; we can feel their revenge in our 
bones. No longer a future threat, climate change is affecting the globe directly.  The fre-
quency and intensity of extreme weather events, magnified by climate change are happen-
ing now.  We have experienced this as heat waves and spells of extreme cold, ever stronger 
storms, floods and biological changes that have undermined the processes that sustain 
natural life. The stable natural cycles of the Holocene, which formed humanity’s modern 
life, are changing as the planet warms, and what used be considered “normal” is no longer 
normal. We are not sure if we can cope with future changes if they are too big. Earth will 
survive and life will go on, but we do not know what will happen to humanity. Will there 
be a place for man on earth in the climate future?

Nature is merciless in its reaction to man-made emissions, and the world is heading 
towards a future that, should it continue, threatens mankind’s living conditions and ex-
istence.  Money has allowed the world and 
its economy to move towards the edge of a 
cliff. When faceless capital realises that its 
existence might be in danger, it makes a 
U-turn. This is the change we are witness-
ing and that needs to expand.

There is a growing number of investors 
and companies demanding more ambi-
tious climate policies from decision-mak-
ers. Before the June 2019 G20 meeting in 
Japan, investors managing USD 34 trillion 
in assets urged global policymakers to 
make urgent and ambitious climate action 
to achieve the Paris Agreement targets. 
The demand involved 477 investors from 
around the world.481

481 https://www.reuters.com/article/us-climatechange-investment-letter-exclu/exclusive-investors-with-

34-trillion-demand-urgent-climate-change-action-idUSKCN1TQ31X 

The market economy is the greatest 
man-made force, and now is the 
eleventh hour to harness it to work 
for the climate and the environ-
ment. The coverage of emissions 
trading needs to be expanded, and 
the number of emission allowan-
ces needs to be limited. This will 
increase the price of emissions, and 
the market economy will force the 
world away from fossil fuels and 
raw materials.

– Pertti Korhonen,  
Inaugural Chair of the Board, CLC



87

In 2017, the Carbon Tracker initiative illustrated how much of the fossil fuel resource 
needs to be left unused, which could have major macroeconomic impacts.482

As a result of the above-mentioned reports and climate activism, investors are increas-
ingly divesting their holdings from coal-fired investments in particular, and the transition 
is also already underway in the oil and gas sectors. In spring 2019, the Norwegian oil fund 
announced its intent to cut investments in oil and gas production.483 The divestiture move-
ment is just gathering momentum, but it could easily grow to become a very significant 
force in climate change mitigation.

Emission-intensive investments are not expected to remain competitive in a world that 
needs to become low-emission without delay. The key question is whether the resources 
freed up by divestments will be made available sufficiently quickly so as to reduce green-
house gas emissions.

An almost revolutionary moment came at the end of 2016, when the Financial Stability 
Board (FSB), the highest authority in the financial markets, published the TCFD report, 
written by the Task Force on Climate-Related Financial Disclosures. This report is an inter-
nationally accepted set of recommendations on financial disclosures by the FSB, whose 
members include the G20 countries and their central banks along with all  major interna-
tional organisations.

The TCFD report was developed to prevent pricing risks related to climate impacts, 
which, if realised, would jeopardise the stability of the financial markets and the global 
economy, which is what happened during the 2008 financial crisis. The key point of the 
proposed system is transparency. Investors, creditors, credit rating agencies, insurers, 
market analysts, retail investors through their advisers, stock exchanges and authorities 
need access to the best information on how a company has assessed the risks related to cli-
mate change and tightening climate policies. Equally important is knowledge of how the 
company has analysed the opportunities available to it in the new market environment.

Mark Carney, Chair of the FSB and former Governor of the Bank of England, estimated 
that the new process is already becoming mainstream. Although this new type of reporting 
is voluntary, it could easily become de facto mandatory; a company that did not follow the 
process would see negative effects on its price and on the availability of financing. Black-
Rock, one of the world’s largest asset management companies, for example, approached 
one hundred of its clients with questions based on the TCFD recommendation.484 Black-
Rock was spurred into action by issues such as the company having lost an estimated USD 
90 billion in value and opportunity cost over ten years in holdings in fossil fuel companies 

482 https://carbontracker.org/resources/

483 https://www.hs.fi/talous/art-2000006028240.html 

484 https://www.fsb-tcfd.org/supportive-quotes/ 

such as Exxon Mobil, Chevron, Royal Dutch Shell and BP.485

In Finland, the pension insurance company Varma, which has investments worth more 
than EUR 45 billion, included climate risks according to TCFD for the first time in its 2018 
Annual and Corporate Social Responsibility (CSR) report, and it encourages its investees to 
do the same.486 In addition to the TCFD recommendations, the European Union has also 
started assessing and reporting environmental risks in investments. In spring 2019, the 
European Parliament, the Commission and the Member States agreed to require operators 
in the financial sector, such as asset managers, institutional investors and financial advi-
sors, to systematically consider sustainability risks in their investment decision-making 
and to advise investors of these risks. These rules apply to all investment products.

These risk assessments and reports are already vital for companies whose operations 
are exposed to climate risks. In the future, climate risks may be more widely present in 
a company’s value chain, from the procurement of raw materials to supply chains, plant 
operations and demand for products. Reporting also helps companies to identify new busi-
ness opportunities and opportunities to rationalise their processes.

The circular economy also needs economic reform. If raw materials and pollution are 
cheap while labour is expensive, no transformation will ever take place. The Dutch Ex’Tax 
project has illustrated, that if we make labour cheaper by lowering the tax burden and 
making virgin raw materials and pollution more expensive through taxation, the EU would 
take a huge step towards a circular economy and that would increase GDP.487 The project 
also published a report on Finland and estimates that by shifting taxes from labour to pol-
lution and resource use, we could increase employment levels and GDP by 1.2% and reduce 
CO2 emissions by 6% by 2025.488

The financial and business sectors show humility by their 180-degree turn. Those forc-
es that thought themselves invincible have humbly admitted that the forces of nature are 
stronger, and that the way forward is to ally with the forces of nature.

485 http://ieefa.org/wp-content/uploads/2019/07/Inaction-BlackRocks-Biggest-Risk-During-the-Ener-

gy-Transition_August-2019.pdf 

486 Varma Annual and CSR Report 2018 

487 http://www.ex-tax.com/; http://www.ex-tax.com/files/4314/1693/7138/The_Extax_Project_New_Era_New_

Plan_report.pdf 

488 Varma Annual and CSR Report 2018 
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It has already become very clear that the claim, which we hear surprisingly often, that 
we cannot afford to curb climate change, is completely irrelevant in our opinion. If we 
want to keep our planet at least reasonably liveable and to ensure that our civilisation 
can survive, we must fight climate change. Moreover, mitigating climate change is not 
the end of economic growth but a precondition for economic growth. The IPCC 1.5°C 
report showed us that we are on the verge of irreversible changes the impacts of which 
can no longer be made better with money. For that reason, the pace of change and in-
vestments in this change need to be scaled up, and this must be done immediately.

11. THREE ROADS 
Now that there is a widespread awareness of the climate change problem and we have the 
solutions to mitigate the risks, it is time we decided on the strategy to either curb it or face 

it. Are we going to continue on the current path towards escalating problems, or are we 
actually going to try to curb climate change? The path we choose now will largely define 

civilisation as we know it and the future of humanity and the environment.

HOTHOUSE EARTH 
The most dangerous feature of climate change is that, once a critical threshold is crossed, 
it can generate large-scale, self-accelerating multiplier effects that heat up the planet and 
cannot be controlled by humans. Climate change must, therefore, be curbed at the Paris 
Agreement target of 1.5°C.

Global map of potential tipping cascades. 489

489 https://www.stockholmresilience.org/research/research-news/2018-08-06-planet-at-risk-of-heading-

towards-hothouse-earth-state.html 

A number of prominent climate scientists, including Professor Johan Rockström, Direc-
tor of the Potsdam Institute for Climate Impact Research, and his predecessor, Hans Joa-
chim Schellnhuber, published a report on the subject in summer 2018. Its main finding was 
that human-induced global warming of 2°C may trigger other Earth system processes, often 
called “feedbacks”, that can drive further warming - even if we stop emitting greenhouse 
gases and irrevocably disrupt other planetary systems compounding the threats to habita-
bility. Some of these processes have already been activated as a result of one-degree warm-
ing.490

The most significant tipping cascades include:
• the melting of the Greenland and Antarctic ice sheets and loss of Arctic-sea ice, which 

would cause the sea level to rise by tens of metres in the long term,
• loss of coral reefs, which would have a significant impact on marine ecosystems,
• forest dieback in the Amazon and boreal forests, which would reduce the size of carbon sinks, 

490 https://www.stockholmresilience.org/research/research-news/2018-08-06-planet-at-risk-of-heading-

towards-hothouse-earth-state.html 
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• El Niño weather events and the consequent increase in frequency and intensity of ex-
treme weather events,

• thawing of permafrost, and 
• increased methane production. 

The combined effect of these impacts would change our entire planet and conditions on 
it very significantly and would make it very difficult to maintain the current form of civili-
sation and our way of life.

The World Resources Institute estimates that a 3°C rise in temperature would reduce 
crop yields by tens of percent, as much as by half in large areas of Africa, Asia and South 
America, areas where most of the world’s population already lives and that have the highest 
population growth rates.491 This outcome would significantly exacerbate the refugee prob-
lem, and make largely populated areas uninhabitable.

Cornell University estimates that climate change could result in two billion climate 
change refugees by 2100.492 Europe, and Northern Europe in particular, would be attractive 
regions for refugees, as rainfall is expected to remain at the current level or even to increase 
here, and the temperature to remain tolerable.

Half the world’s population could be at risk of mosquito-borne diseases like yellow fe-
ver, the Zika virus and dengue fever by 2050, which would also spread to regions where they 
have not occurred before, such as Europe and North America.493

In areas devastated by hurricanes, storms and flooding, law and order could break 
down, leading to crime and riots. This was already the case in 2005 when Hurricane Katrina 
struck the United States, and the police had to suppress unrest using weapons. Two people 
died and four were injured as a consequence.494 

India is already feeling the effects of the boiler room phenomenon. Drought has drained 
rivers and water resources, which is a cause for groundwater pollution. More than 600 mil-
lion Indians suffer from acute water shortages. 70% of the country’s water supply is con-
taminated, causing an estimated 200,000 deaths every year. It is estimated that by 2020, 
up to 21 cities could run out of groundwater, including two big cities, Bangalore and New 
Delhi.495

491 https://www.wri.org/blog/2013/12/global-food-challenge-explained-18-graphics Image 6

492 https://news.cornell.edu/stories/2017/06/rising-seas-could-result-2-billion-refugees-2100

493 https://www.nature.com/articles/s41564-019-0376-y?utm_source=commission_junction&utm_

medium=affiliate#Ack1

494 https://www.motherjones.com/environment/2009/08/secret-history-hurricane-katrina/, https://www.

theguardian.com/world/2012/apr/04/new-orleans-police-officers-katrina 

495 https://www.technologyreview.com/s/613344/indias-water-crisis-is-already-here-climate-change-will-

compound-it/ 

The current climate targets and actions, which will bring us to a world that will be 
warmer by 3–4°C, are decisively taking us towards the Hothouse Earth scenario. One might 
think that this path will preserve some of the short-term profits of the richest companies, 
countries and people in the world. Future generations would be left with an impoverished 
and sick Earth. There would be conflicts as people would have to fight for dwindling re-
sources of arable land, food and fresh water.

All countries would be victims of the climate catastrophe, sooner or later, one way or 
another, in the Hothouse Earth. A large – if not the largest – part of public funding would 
be spent on resolving crises, resulting in the collapse of welfare services.

The further we follow the current path, the less time will be available to make the necessary emission 
reductions. The figure from 2017 illustrates that delaying action will quickly take us to a “ban economy” and the 

“boiler room”. By the end of 2017, the carbon budget had dropped to 420–570 gigatonnes. Source: Nature.496

496 https://www.nature.com/news/three-years-to-safeguard-our-climate-1.22201#/graphic 
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Stories about climate change often describe changes in conditions, such as rainfall, as 
averages. However, this does not give a true picture of the nature of the events, as soci-
eties must be organised in such a way that they can also withstand extreme events and 
their combinations. Superstorm Sandy, that struck the American East Coast in 2012, was a 
good example of this; several smaller storms merged and were made worse by high tides, 
causing massive damage (amounting to about USD 65 billion) to the New York area and 
elsewhere along the eastern Atlantic coastline.497

If we want to avoid the Hothouse Earth scenario and runaway global warming, we 
have two basic options to choose from: a predictable systemic solution that enables mar-
ket-based operation (the 2020 curve in the figure) or a sharp, very short-term change. We 
call these options the “systemic solution” and the “ban economy”.

SYSTEMIC SOLUTION
The Kyoto climate negotiations in 1997 sought to reach a “top-down” solution, but the final 
agreement did not receive sufficient support. Without participation by the US, implemen-
tation of the Kyoto Protocol faltered so the UNFCCC and leading countries  decided in Paris 

in 2015 to try  a “bottoms-up” approach, in 
which the emission reduction goals deter-
mined by each country would be the basis 
of the Paris Agreement.498 Reaching the 
agreement was a great success, but, as has 
already been pointed out, that so far, the 
reduction targets pledged pursuant to the 
agreement will warm the planet by around 
3°C.499

In summer 2018, the Climate Leader-
ship Coalition, together with its Nordic 
partners, proposed that the EU would agree 
to become carbon-neutral by 2050, and to 
set a carbon budget and intermediary tar-
gets for 2030 and 2040 in line with the IPCC 
1.5°C report, as well as intermediate targets 

497 https://www.nationalgeographic.com/environment/natural-disasters/reference/hurricane-sandy/; 

https://eu.usatoday.com/story/news/nation/2013/10/29/sandy-anniversary-facts-devastation/3305985/ 

498 https://voxeu.org/sites/default/files/file/keohane%20and%20victor.pdf 

499 https://climateactiontracker.org/global/cat-thermometer/ 

for 2030 and 2040. Almost a hundred or-
ganisations have supported this initiative. 
They are mainly businesses, joined by con-
federations of industries in Finland and 
Denmark and Finland’s Central Union of 
Agricultural Producers and Forest Owners 
(MTK).500 As far as we are aware, the Con-
federation of Finnish Industries and MTK 
were the first central organisations to sup-
port the 1.5°C target.

If an agreement on the proposed carbon budget can be reached, a predictable system-
ic market mechanism could be developed on its foundation, which would be most easily 
achieved by expanding emissions trading in the EU. Emissions trading is a widely used 
system to price carbon.  With leadership and vision, the various existing carbon pricing 

schemes could be integrated with each 
other. The Carbon Pricing Leadership Co-
alition, led by the World Bank and the In-
ternational Monetary Fund, aims to put a 
price on half of all global carbon dioxide 
emissions, and at the moment it would ap-
pear that most of this development will be 
implemented through emissions trading 
systems.501

In the market mechanism, those who 
emit CO2 must pay for it, and those who 
bind CO2 must earn from it. California has 
covered most of the emissions (86%) and 
also some of the sinks by emissions trad-
ing.502 The California system has also been 
implemented in Québec, Canada, and the 
systems operate in an integrated manner.

An emissions trading system based on 
an annually decreasing number of allow-

500 https://clc.fi/campaigns/call-for-eu-to-update-targets-for-net-zero-greenhouse-gas-emissions/

501 https://www.carbonpricingleadership.org/; https://icapcarbonaction.com/en/?option=com_

attach&task=download&id=572; file:///C:/Users/map/Downloads/9781464814358.pdf 

502 https://icapcarbonaction.com/en/?option=com_etsmap&task=export&format=pdf&layout=list&sys-

tems[]=45

Greenhouse gases must be given a 
widely applicable price, and it must 
be at least EUR 80/CO2t. Clima-
te policy must also be stable and 
predictable. If these conditions are 
not met, it will be very difficult for 
boards of directors to approve long-
term, multi-billion projects. Clima-
te change can only be mitigated if 
the solutions generate a sufficiently 
profitable business.

– Jorma Ollila, former Chair of the 
Board of Directors, Nokia, Shell and 
Outokumpu, former Vice Chair, CLC

Good housekeeping starts with 
a budget. If we want to control 
greenhouse gas emissions, we need 
to agree on a budget at the EU level 
that also allows for the application 
of market-based solutions.

– Anders Adlercreutz, Finnish MP

It is essential to mitigate climate 
change quickly, and, if properly 
managed, this will create nume-
rous new jobs for skilled people. 
However, the transition cannot be 
a success unless it is done fairly. 
While increasing the number of 
new, skilled employees, we must 
also look after those who lose, or 
are at risk of losing, their jobs due 
to the changes. A fair transition will 
only succeed if it is implemented 
in an economically and socially fair 
manner.

– Jarkko Eloranta, President, The 
Central Organisation of Finnish Trade 
Unions, SAK
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ances would reduce emissions on the market’s terms, and the price of CO2 would be de-
cided by the market, which would mean that the cheapest methods would be used first. 
Incentives and support must be created for the development of new solutions, and the 
transition implemented so that those with lower incomes are helped. California has a 
solution for this, too: revenues from the state’s emissions trading program are channelled 
to the Greenhouse Gas Reduction Fund, which supports actions that further reduce GHG 
emissions, and a significant proportion of the funds (35–50%) are allocated to benefit dis-
advantaged communities.503

California is committed to achieving carbon neutrality in 2045. We will get there 
by building on successful climate action programs that engage every sector of the 
economy. We have already met the 2020 goal and our cap-and-trade program 

will play a key role in ensuring we achieve our aggressive 2030 target of 40 
percent below 1990 levels. We believe, everyone deserves access to the cleanest 

technology, and cap-and-trade also provides funding for equity climate projects 
such as EV car sharing and affordable housing near public transit. In fact, the 

majority of our investments from cap-and-trade proceeds is destined directly for 
the benefit of lower-income neighbourhoods suffering from increased levels of 

pollution.

– Mary D. Nichols, former Chair of the California Air Resources Board

The fourth element in the systemic solution should be the widespread use of the car-
bon footprint in public procurement and people’s choices. These steps also help reduce the 

problem of carbon leakage.
If the EU were to develop and apply 

a systemic solution as proposed here, 
it would, as the world’s largest trading 
block, promote its adaption elsewhere. If 
the solutions could be integrated with the 
system in, say, North America and China, 
which is currently adopting emissions 
trading, these major economic powers 
might find a common ground in a carbon 
price, use their power in the market and in 
trade agreements, and involve other coun-
tries in similar solutions.

503 http://www.caclimateinvestments.ca.gov/about-cci 

A systemic solution should be drafted and implemented quickly, as we will not have 
much time if emissions continue to be generated at their current levels for another 5–10 
years. Should the development of emissions trading systems slow down significantly, oth-
er types of systemic solutions could, of course, be devised.

BAN ECONOMY

If we do not adopt a systemic solution widely and soon and the effects of climate change 
threaten to get out of hand, emissions must be reduced to zero very quickly; likely in ten 
years. We will then be left with no other choice but to stop the world from producing CO2 

emissions. The actions and products that would need to be banned would be wide-ranging 
and would cover many industries.

The list of bans or restrictions would initially include the use of coal, oil and natural gas 
in energy production. Food products and processes that generate the most emissions, other 
types of consumption and travel, such as flying and fossil fuel-heavy cruises, could be restrict-
ed. Restrictions would also likely apply to cars that run on petrol or diesel. Farms that produce 
significant amounts of emissions could also expect major changes to their operations. And 
bans imposed in similar situations in the past have led to corruption, smuggling and other 
social problems, which have further increased inequality. 

The “ban” economy would especially result in great difficulties for heavy industries. 
Exports would drop, and many assets and jobs would be lost. Many of the investments 
made in the past would become stranded assets. As a result, a larger proportion of public 
funding would need to be directed to social programs, which, in turn, would reduce public 
investment. Global logistics would be fraught with problems. These measures could quick-
ly reduce emissions but would be politically very unpopular or impossible to implement.

Of course, it would be difficult to find a political leader who would be first to demon-
strate the scale of climate leadership needed to introduce a ban economy in their country. 
If a climate disaster was to get out of hand, a leader could undoubtedly be found, at least 
when the effects of climate change would begin to pose a dangerous risk to the country’s 
economy. We can think of no other country today other than China that could implement 
such regulations through its centralised power. However, no one wants to end up in a ban 
economy controlled by a militaristic manner.

Paul Krugman says that it seems that we have, without knowing it, made an immensely 
dangerous bet: Will we win that bet? Time will tell. Unfortunately, if the bet goes bad, we 
won’t get another chance to play.504

We cannot afford to choose the wrong path.

504 http://ecoethics.net/2013-ENVRE120/PDF/20131007-NYRB-Krugman-re-Nordhaus.pdf

Climate change mitigation is vital, 
and we need to secure a viable pla-
net for our children and grandchild-
ren. However, mitigation must not 
increase inequality. People who live 
in urban areas can be asked to do 
completely different things than 
those living in sparsely populated 
areas.

– Antti Palola, Chair, the Finnish 
Confederation of Professionals STTK
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12. CONCRETE PROPOSALS

EU GREEN DEAL
The EU has been at the forefront of climate action for a long time, and we now 

really need leadership to find a solution for climate change mitigation, once and 
for all. The EU has also developed an emissions trading system, which can be app-
lied globally, and which could be a cornerstone of climate policy and a model for 

the systemic solution described in the previous chapter.

The EU has sufficient weight to influence the development of global climate policy and 
the emission reduction solutions developed and implemented by the EU can be scaled to 
other markets.

In November 2018, the European Commission set out a European vision for a prosper-
ous, modern, competitive and climate-neutral economy.505 An in-depth analysis of how 
climate neutrality can be achieved was published in support of the vision.506 The reports 
showed that it is possible to achieve climate neutrality by 2050, but this will require signif-
icant changes in all sectors and in all countries. 

It was delightful that the president of the European Commission, Ursula von der Leyen, 
said before her nomination in 2019 that she would propose a European Green Deal, which 
would include the 2050 carbon neutrality target in law, expand the emissions trading sys-
tem, develop better solutions to avoid carbon leakage, such as carbon footprint-based tar-
iffs, and create a just transition fund to support this transition.507 These are exactly the ele-
ments of the systemic solutions that we desperately need, and now that the EU emissions 
trading system has become more efficient, it can be scaled up. 

505 https://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:52018DC0773&from=EN 

506 https://ec.europa.eu/clima/sites/clima/files/docs/pages/com_2018_733_analysis_in_support_en_0.pdf 

507 https://ec.europa.eu/commission/sites/beta-political/files/political-guidelines-next-commission_en.pdf 

In December 2019, the European Green Deal was launched by executive vie-president 
Frans Timmermans.508 The European Green Deal will provide a roadmap with actions to 
boost the efficient use of resources by moving to a clean, circular economy and stop climate 
change, revert biodiversity loss and cut pollution. It outlines the investments needed and 
financing tools available, and explains how to ensure a just and inclusive transition. The 
European Green Deal covers all sectors of the economy, notably transport, energy, agricul-
ture, buildings, and industries such as steel, cement, ICT, textiles and chemicals. Since the 
launch, the EU Commission has published several strategies and plans in these areas.509

In June 2021 the European Climate Law proposed by the Commission was agreed and 
set by the Council of the European Union and the European Parliament.510 The law sets into 
legislation the objective of a climate-neutral EU by 2050. In addition to the goal of climate 
neutrality and an aspirational goal for the Union to strive to achieve negative emissions 
after 2050, the European climate law sets a binding Union climate target of a reduction of 
net greenhouse gas emissions (emissions after deduction of removals) by at least 55% by 
2030 compared to 1990. 

The Commission will also propose an intermediate climate target for 2040, if appro-
priate, at the latest within six months after the first global stocktake carried out under the 
Paris Agreement. At the same time, it will publish a projected indicative Union’s green-
house gas budget for the period 2030-2050, together with its underlying methodology. 
The budget is defined as the indicative total volume of net greenhouse gas emissions (ex-
pressed as CO2 equivalent and providing separate information on emissions and remov-
als) that are expected to be emitted in that period without putting at risk the Union’s com-
mitments under the Paris Agreement. 

This is excellent target setting, although provisions must be made for tightening the 
existing climate targets as climate change and its consequences worsen. A carbon budget 
would create a baseline for the right amount of EU ETS allowances and if the need arises, 
rapid changes can be enabled by changing the budget and the amount of allowances. To 
make this mechanism even more robust, the authors, CLC and the supporters of the Nordic 
Call511 would prefer the carbon budget to be “binding” instead of “indicative”. 

In July, 2021 The European Commission proposed a Fit for 55 package512 513 for reducing 

508 https://ec.europa.eu/commission/presscorner/detail/e%20n/ip_19_6691 

509  https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en 

510  https://www.consilium.europa.eu/en/press/press-releases/2021/06/28/council-adopts-european-

climate-law/ 

511  https://clc.fi/nordic-call/ 

512  https://ec.europa.eu/commission/presscorner/detail/en/IP_21_3541 

513 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/delivering-european-green-

deal_en 
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the continent’s net greenhouse gas emissions by at least 55% by 2030, compared to 1990 
levels. The key elements of the package are:

• To strengthen the EU Emissions Trading System (ETS) that has been the cornerstone 
of EU policy and has successfully reduced emissions from power generation and 
energy-intensive industries by 42.8% in the past 16 years. 

• To set up a separate new emissions trading system for fuel distribution for road 
transport and buildings in order to address the lack of emissions reductions in road 
transport and buildings. This would widen the coverage of the EU ETS from the 
current level of 38% close to 80% of total emissions (in 2019) and secure emissions 
reduction in these sectors as well. 

• To complement the substantial spending on climate in the EU budget, Member 
States should spend the entirety of their emissions trading revenues on climate- and 
energy-related projects to spur innovation, economic growth, and investments in 
clean technologies as well as addressing the possible social impact on vulnerable 
households, micro-enterprises and transport users. 

• To renew the Regulation on Land Use, Forestry and Agriculture setting an overall 
EU target for increasing carbon removals by natural sinks by 40 million tonnes of 
CO2 to 310 million tonnes by 2030. By 2035, the EU should aim to reach climate 
neutrality in the land use, forestry and agriculture sectors, including also agricultur-
al non-CO2 emissions, such as those from fertiliser use and livestock. The new EU 
Forest Strategy aims to improve the quality, quantity and resilience of EU forests. It 
supports foresters and the forest-based bioeconomy while keeping harvesting and 
biomass use sustainable, preserving biodiversity, and setting out a plan to plant 
three billion trees across Europe by 2030. 

• A new Carbon Border Adjustment Mechanism will put a carbon price on imports of 
a targeted selection of products to ensure that ambitious climate action in Europe 
does not lead to ‘carbon leakage’. This will ensure that European emission reduc-
tions contribute to a global emissions decline, instead of pushing carbon-intensive 
production outside Europe. It also aims to encourage industry outside the EU and 
our international partners to implement effective climate mitigation measures and 
carbon pricing.  

• In addition, the package contains several industry/sector-based specific proposals. 

The authors consider it extremely im-
portant that the strengthening and wid-
ening of the EU emissions trading system 
(ETS) happens. This would decrease the 
risk of unpredictable country-based deci-
sion making and carbon pricing. 

Around 200 elections will be held be-
fore 2050 in the EU’s 27 Member States, 
and climate policies and priorities quite 
often change, as ruling parties change. A 
predictable, effective carbon price is diffi-
cult to implement in the ESR sector and in 
the absence of market mechanisms, caus-
es are difficulties to implement measures 
cost-effectively. 

CONCRETE PROPOSALS TO ALL COUNTRIES

While the wave of recent climate commitments and pledges signifies a promising new 
alignment of ambitions to face the climate crisis, much more needs to be done. We must 
accelerate the pace and scale of action. The IPCC sixth assessment report confirmed this 
urgency. It is clear that the massive systemic change that is needed cannot be achieved by 
public sector actions only. The majority of new investments need to come from the private 
sector. This can only be accomplished if the policy framework conditions are adjusted and 
if CO2 is priced appropriately to establish the business case for decarbonisation.

Today, only less than a quarter of global greenhouse gas emissions are covered by 
carbon pricing initiatives. As illustrated in the  report  “State and Trends of Carbon Pric-
ing 2020”514, there are some 61 carbon pricing initiatives either implemented or scheduled 
within 46 national and 32 subnational jurisdictions. However, overall progress is slow. As 
of today, only about 22 percent of global emissions are covered by carbon pricing initiatives 
and less than 5 percent are subject to high enough levels. About half of emissions are priced 
at less than USD 10 per tonne, with the global average price standing at USD 2 per tonne.

Worse still, subsidies for fossil fuels, estimated at USD 478 billion in 2019515, are more 

514  https://openknowledge.worldbank.org/handle/10986/33809 

515  https://www.oecd.org/environment/governments-should-use-covid-19-recovery-efforts-as-an-

opportunity-to-phase-out-support-for-fossil-fuels-say-oecd-and-iea.htm 

The EU must continue in its role 
as a leader of circular economy 
and climate change mitigation. We 
cannot expect China or the United 
States to take the lead. It is advi-
sable for the EU to do this – for the 
sake of its own economy alone. The 
transition to a low-emission circu-
lar economy is a source of economic 
sustainability, competitiveness and 
new jobs.

– Jyrki Katainen, President of Sitra, 
Former Vice-President of the European 
Commission
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than ten times higher than revenues from carbon pricing (USD 45 billion in (2019). If the 
indirect costs were to be included in the “perverse subsidies” for fossil fuels, this amount 
would be about USD 5 trillion per year, according to the International Monetary Fund (IM-
F).516

In summer 2021, the International Energy Agency published Net Zero by 2050: A 
Roadmap for the Global Energy Sector.517 The report illustrates the needed development of 
CO2 prices across all regions. They are assumed to be introduced in the near future across 
all advanced economies for the electricity generation, industry and energy production sec-
tors, and to rise on average to USD 130 per tonne (tCO2) by 2030 and to USD 250/tCO2 by 
2050. In a number of other major economies – including China, Brazil, Russia and South 
Africa – CO2 prices in these sectors are assumed to rise to USD 90 per tonne (tCO2) by 
2030 and to USD 200/tCO2 by 2050.  

In addition to the decarbonisation of the energy sector, carbon prices would have a 
pivotal role to attract investments for carbon-free and low-carbon materials. The Institute 
for Sustainable Development and International Relations (IDDRI)518 has estimated that the 
break-even CO2 price for very low-carbon cement, primary steel and primary aluminum 
would be EUR 50 to EUR 90 per tonne, with electricity costs between EUR 40 and EUR 50  
per megawatt-hour. According to a Swedish study, this would increase the retail price of a 
car by only about EUR 100 to EUR 125.519 

We are only one investment cycle away from 2050 and we need to get the policies right 
– and right now. Policymakers have it in their hands to change the conditions by establish-
ing effective carbon pricing that will unlock the required investments and make COP26 in 
Glasgow a true game changer.

A new initiative,  Call on Carbon520, aims to encourage policymakers to do so. 
The initiative was born in the Nordic countries. Carbon pricing has already been 
successfully introduced in these countries and has led to major shifts away from 
high-emitting activities toward cleaner and future-oriented technologies. Support-
ed by business leaders and civil society actors, the Call on Carbon asks governments to: 

• back their net-zero targets with effective, robust, reliable and fit-for-purpose car-

516 https://www.imf.org/en/Publications/WP/Issues/2019/05/02/Global-Fossil-Fuel-Subsidies-Remain-

Large-An-Update-Based-on-Country-Level-Estimates-46509 

517 https://www.iea.org/reports/net-zero-by-2050 

518 https://www.iddri.org/sites/default/files/PDF/Publications/Catalogue%20Iddri/Etude/201910-ST0619-

CCfDs_0.pdf 

519 https://www.researchgate.net/publication/308354278_Paying_the_full_price_of_steel_-_Perspectives_on_

the_cost_of_reducing_carbon_dioxide_emissions_from_the_steel_industry 

520  https://calloncarbon.com/ 

bon-pricing instruments consistent with the Paris agreement in order to establish 
cost-efficient paths to reach net-zero emissions; 

• align carbon-pricing instruments to create stable and predictable investment envi-
ronments; 

• finalise the rules for international market mechanisms under Article 6 of the Paris 
Agreement in order to support cost-effective mitigation efforts, create a level playing 
field and minimise carbon leakage.

It is hoped that many more private sector actors will join the Call on Carbon and encour-
age policymakers to be bold on carbon pricing. The reasoning for effective carbon pricing 
is well described here521.

As a main outcome of the Call on Carbon, a worldwide coalition for effective carbon 
pricing should be created.522 The EU, China, and the USA should drive carbon price de-
velopment, supported by the interested parties. A majority of Paris Agreement signatories 
are either already using or considering the use of carbon pricing to achieve their emission 
reduction targets.

This ‘carbon pricing coalition’ should start to plan the carbon pricing architecture for 
the period 2030-2050. If private investors would trust that CO2 prices will be at an ad-
equate level between 2030-2050, this would start to have major effects even today and 
many new projects would be initiated well before 2030. The cap and trade concept would 
be a natural backbone for the carbon pricing architecture. 

WE MUST BE PREPARED FOR A CLIMATE CRISIS

We should consider declaring a global climate emergency in order to have quick and suf-
ficiently broad-ranging decisions made. Several countries, including the United Kingdom, 
France, Canada and Ireland, as well as hundreds of regions have declared a climate emer-
gency. At the time of finishing writing this book, more than 200 million people live in these 
areas.523

521 https://www.forbes.com/sites/georgkell/2021/04/04/climate-change-cannot-be-mitigated-without-

effective-carbon-pricing/?sh=c2788a33a4ff 

522 https://www.euractiv.com/section/climate-environment/opinion/worldwide-coalition-for-carbon-

pricing-is-needed/ 

523 https://www.climatechangenews.com/2019/06/24/four-countries-declared-climate-emergencies-give-

billions-fossil-fuels/; https://climateemergencydeclaration.org/climate-emergency-declarations-cover-15-

million-citizens/ 
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Tapio Kanninen, founding member of CLC and former Chief of the Policy Planning Unit 
of the Department of Political Affairs at the UN, considered a situation in which a global 
climate emergency should be declared:

Would only a huge climate disaster make the world actually take a quick action? 
One cannot help but to be reminded of how long it took the United States to enter 
WWII. Churchill had tried desperately and persistently to get President Roosevelt 
to join in the fight against Hitler. But Roosevelt just did not want to take America 
to war, and the anti-war mood was widespread in the country. Pearl Harbor was 

the disaster that changed Roosevelt’s mind and persuaded America to partici-
pate in the war. And then it was implemented on a massive scale. Just four days 
after the declaration of war, the American car industry was ordered to stop all 

production to the civilian market and switch their entire production towards the 
war efforts. There was a real state of emergency. This is one way of preventing a 
massive climate disaster that threatens the world. But it is dangerous to wait for 

a climate disaster on a Pearl-Harbor scale. If, at the time of the declaration of the 
emergency, global warming has progressed to such an extent that the crossing of 
the tipping points cannot be stopped by man, this will inevitably take the world 

towards an incredibly dark future.

Could the UN, the UN General Assembly or the World Meteorological Organization 
declare a climate emergency or at least determine the criteria under which the emergen-
cy will be declared? This would encourage governments and parliaments to make the re-
quired climate action a priority. It would be wonderful if the Inter-Parliamentary Union 
advocated this idea.

13. WE MUST TAKE 
THE LEAD OF CLIMATE 

ACTION - NOW
   

In the previous chapters, we have demonstrated that:

• climate change is a phenomenon at a massive scale that poses a serious threat to 
the future of modern civilisation and the environment, and it is primarily caused by 
industrialisation and our consumption habits; 

• society and decision-makers have been aware of climate change and of its threats for 
decades – but mitigation efforts have not been launched on a sufficient scale, 

• there is a broad consensus among scientists about climate change and the necessary 
measures to be taken, but there are still deniers and those who doubt that climate 
change is caused by human activity, or that emissions must be reduced as a matter 
of urgency, 

• social media with their ‘bubbles’ as well as some traditional media, whose news 
coverage has for long been less than scientific, have seriously undermined climate 
change mitigation and influenced some elections in its history, 
 

• humankind has been able to solve a number of major environmental and social 
issues, but not all of them: one example is the tragedy of the commons, i.e. situations 
in which people have been unable to agree on the use of common resources, which 
has in some cases led to serious problems and even the collapse of societies;
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• there are a numerous solutions for mitigating climate change, but their applications 
should be scaled up significantly and rapidly, to avoid irreversible damage 

• climate targets are not set sufficiently high, and policies are too diverse; this is made 
worse by the fact that governments that change after each term may change their 
policy priorities.

The market economy could very effectively solve the climate change problem and cre-
ate a systemic solution, which would be vitally important. However, as long as we try to 
curb greenhouse gas emissions with one penny but support the production of those emis-
sions with nine pennies and are then not bothered about the resulting damage costs of 113 
pennies, the market economy cannot act in a way that would get us anywhere.

We have also described three roads between which humankind must now make the 
most important choice in its history: 

• We will choose the systemic solution and quickly reduce greenhouse gas emissions 
sufficiently and allow markets to manage the transition to a sustainable economy in 
a cost-effective manner while supporting those who experience financial difficulties 
because of the transition, or 

• we will delay a decision about adopting the systemic solution until it becomes too 
late to be effective and then reduce emissions with military-type measures produc-
ing an economy where certain products and actions are banned,  

• or we will go down the road to the Hothouse Earth, a world in which self-acceler-
ating phenomena worsen climate change and impacts grow beyond our o ability to 
adapt threatening civilisation as we have known. 

CONCLUSION

Based on these premises, we have come to the conclusion that no one organisation or in-
dividual can or will lead climate change mitigation; the job is too big, and the project is too 
long. For this reason, we must all take responsibility for leadership within the resources 
and scope of influence that we have. In a democracy, we all have to contribute. We also 
need to be able to agree on common rules to manage the chemical composition of our 
shared atmosphere and avoid the tragedy of the commons.

The following paragraphs provide examples and suggestions as to what type of leader-
ship is required in climate change mitigation.

The UN is more important than it has ever been in its history, and it is wonderful that 
climate change has become the focus of its activities over the last few years. In 2014, UN 
Secretary-General Ban Ki-Moon hosted a climate summit to which all heads of states were 
invited. Secretary-General António Guterres has also prioritised climate change mitiga-
tion. UNFCCC Executive Secretary Christiana Figueres played a crucial role in the crea-
tion of the Paris Agreement. Under UNFCCC Executive Secretary Patricia Espinosa, the UN 
Climate Change Secretariat has mobilised not only governments but also a large number 
of other stakeholders, and inspired people to take climate action. We thank the UN lead-
ership for its determination and perseverance in this increasingly difficult global environ-
ment. We also hope that a global climate emergency could be declared by the UN, or that 
at least the criteria for its declaration could be determined.

We would like to ask heads of state, government ministers and members of parliament 
across the world: please take the IPCC 1.5-degree report extremely seriously and update 
the plans in your countries so that the 1.5°C target will be achieved. This may seem like 
mission impossible but consider the circumstances in which we, our children and the fu-
ture generations will have to cope if climate change gets out of hand. Now is not the time to 
think about what can be done, but what must be done. We hope that countries will come 
up with plans that cover all the measures that they can take to mitigate climate change 
both within their own borders and globally. It would also be brilliant if all countries could 
set up a body similar to that of the Committee on Climate Change in the UK, which is capa-
ble of leading the transition in the long term.

Finland has made progress towards climate leadership over the past few years, and 
our recent ambitions have already received attention and praise from other countries. 
Next, Finland will have to honour the commitments it has made. Finland can show how 
the transition to a climate-neutral welfare society is done.

Cities and other sub-national entities play a key role in the development and imple-
mentation of climate solutions. In Finland, too, a large number of cities have already drawn 
up carbon neutrality targets that are ambitious even on a global scale. Most of the plans 
are, however, aimed at reducing emissions in their own areas. Cities can deliver significant 
added value through advanced low-emission public procurement and by opening up their 
urban infrastructure to the development of new solutions. We hope that these measures 
are incorporated into urban plans as a matter of urgency.

Climate change cannot be adequately mitigated without the large-scale involvement 
of companies and investors in the development and commercialisation of climate solu-
tions. A delightfully large number of companies have already taken action, but the volume 
and pace of development need to be stepped up exponentially. We have a suggestion for 
business leaders, board members and investors: if you have not yet done so, please sys-
tematically assess what kind of risks climate change poses to your business and what you 
could do to curb it. The Taskforce on Climate Related Financial Disclosure framework de-
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veloped by the Financial Stability Board is an excellent tool for this systematic planning.
Churches and other organisations have numerous opportunities to encourage and help 

people to live more sustainable lifestyles. We suggest that you look into what you can do 
to encourage climate action. 

And to all leaders, we want to point out that there is no better way of increasing under-
standing and demonstrating leadership and credibility than personally making sustaina-
ble climate choices, thus setting an example. To quote Mahatma Gandhi: ““Be the change 
that you wish to see in the world.”

The public and commercial media have a vital role and responsibility in how we un-
derstand climate change and how we respond to it. Leading international media houses 
have already decided not to publish stories or interviews about climate change or related 
solutions that are sceptical or not based on hard science. We recommend that all public 
and commercial media adapt this policy. Another key task of the media is to communicate 
everyday solutions as well as the positive impacts that have been achieved. These bring 
hope. 

Young climate strikers brought climate change into our hearts. It is heart-breaking to 
see such young climate strikers who are worried about their future. It evokes conflicting 
feelings. One hopes that young people would not have to go on strike, while one is pleased 
that their courage has attracted so much attention to the cause. These young people have 
shown great leadership, and we warmly thank them for it. However, now is the time for us 
adults to take responsibility for ensuring that we leave behind a liveable planet for young 
people and the generations that follow.

Society must purse three courses of action simultaneously to prevent runaway climate 
change     

•  We must strive to curb climate change in our daily lives and encourage others to join 
in the effort. 

• The business sector, with appropriate policy support, must innovate and develop  
solutions for a zero-carbon economy.  

• We must organize and insist that our political leaders collaborate and act quickly 
and create a framework that forcefully decreases emissions and attracts the needed 
low-carbon investments. 

Nothing less than the existence of civilization as we know it, depends on the actions we take.

Dear reader, I hope that this book has provided you with more information about 
climate change and the measures required to mitigate it. I’d ask you to do your 

best at home, at work, at school and in your free time, and to encourage others to 
get involved, too. We do not have much time, but I believe that the worst conse-

quences of climate change can be avoided if we act without delay.

– Antti Herlin, founding member, CLC
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