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=P7L  Leaming objectives
= Understand key concepts Iin
sustainability
* Holocene
 Climate change
« Great acceleration
* Anthropocene
* Planetary boundaries
« SDGs
 Shifting base-line syndrome
*« SSPs

* Re-wiring the economy
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Now is the most
exhilarating time to be
an innovator.
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=PrL 2050: what is your vision?

Support Rewilding — The Scoms
Rewilding Alliance

Daily Mail Online

PIgAM AU E T M ZTALYRICEO|Of : O] £ 27 (naver.com)

4 NetZero Energy Lessons | NetZero Buildings

People Group Many - Free photo on Pixabay



https://www.netzerobuildings.co.uk/news/4-net-zero-energy-lessons/
http://www.eqmagpro.com/ap-to-set-up-solar-wind-hybrid-project-with-battery-back-up/
http://cafe.foundation/blog/zeroe-on-the-rise-at-airbus/
https://blog.naver.com/PostView.nhn?isHttpsRedirect=true&blogId=revive106&logNo=221182340042
https://www.dailymail.co.uk/sciencetech/article-2802380/is-street-view-secret-relaxing-researchers-watched-3d-video-tree-lined-streets-significantly-improved-state-mind.html
https://www.forbes.com/sites/peterlyon/2022/04/13/world-record-mercedes-benz-vision-eqxx-travels-1000-km-on-a-single-charge/
https://www.rewild.scot/support-rewilding
https://pixabay.com/photos/child-fun-outdoors-happiness-3147809/
https://pixabay.com/photos/people-group-many-child-education-3137672/

=PFL  Sustainability can be defined as:

"Avoiding the depletion of our natural
resources in order to maintain a
balanced ecosystem and preserve

natural capital while meeting the
needs of the present without
compromising the ability of future
generations to meet their own needs”.
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Please download and install the

slido Slido app on all computers you use

To what extent do you
consider materials products
and supply chains are
sustainable?

@ Start presenting to display the poll results on this slide.

Wakeman
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the stable geological epoch in the earth hlstory that has lead to
our que and green planet
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https://www.stockholmresilience.org/images/18.3110ee8c1495db744326180/1459560274674/Figure%20S2.jpg
https://wwf.panda.org/wwf_news/?278590/Virgin-Forests-Saving-the-Last-Remaining-in-Europe-Part-1
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Fire side chat

=\What flows in our
economy?

* Energy

* Mass
*CO.e

*d

* People

* Information

=Need a systemic
approach

©
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=PrL GI bal thus f °
obal warming thus far %
€
Past 2,000 years, global surface temperatures stayed relatively constant until an unprecedented 2
rate of warming began in the mid-20th century. =
= Historical data came from paleoclimate archives, and recent observations are direct
measurements.
Shading shows 5% and 95% confidence intervals for historical measurements. Credit: Jenessa Duncombe. Source: IPCC [2021]
............................................................... Upper Panis GOal: 2 (0TI sossmssnmumssnmmmsnnnsnsmsnssnssnssssssssssmsssssnssssssssssssssssssssssss s sssmns
.................................................. LGWEI' Paris GQEII "| 5 C
2016: The ——
Globa *..n_.-l.f..'-.'i'-.IIIr-.n"E' =:-|';|.1..--*- C planet haE; —E\&
L 1991: Thirty years warmed 2024 was +1.6°C

ago and 0.5°C
cooler than today

vs. pre-industrial

Global Climate Highlights
2024 | Copernicus

observations
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What Five Graphs from the U.N. Climate Report Reveal About Our Path to Halting Climate Change - Eos



https://eos.org/articles/what-five-graphs-from-the-u-n-climate-report-reveal-about-our-path-to-halting-climate-change
https://climate.copernicus.eu/global-climate-highlights-2024

=L Qur planet is getting warmer, CO2e driven

= Unequivocal warming through
human activity

Human influence has warmed the climate

Change in average global temperature relative to 1850-1900,
showing observed temperatures and computer simulations

2.0C

1.5C
Observed
[¥ Simulated human
1.0C & natural factors
0.5C
0.0C = Simulated natural
factors only
'O.SC | | | | |
1850 1900 1950 20002020

Note: Shaded areas show possible range for simulated scenarios

Source: IPCC, 2021: Summary for Policymakers B|B|C]

IPCC AR6 SYR SPM.pdf

Climate change: UN warning over nations' climate
plans - BBC News
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Our World
in Data

Annual CO, emissions

Carbon dioxide (CO.) emissions from fossil fuels and industry®. Land-use change is not included.

I Wakeman <«

World
35 billion t
We have emitted more
7 CO,e since 1991 than
suiion:— the rest of human history. 1991
948
20 billion t Gt
CO
15 billion t 2
785 GtCO,
10 billion t ;\Y'ENE‘EU"bYU"knWH prin (SInCe 1750)
5 billion t
0tr— 1800 1850 1900 1950 2000 2022

Data source: Global Carbon Budget (2023) OurWorldInData.org/co2-and-greenhouse-gas-emissions | CC BY

1. Fossil emissions: Fossil emissions measure the quantity of carbon dioxide (CO,) emitted from the burning of fossil fuels, and directly from
industrial processes such as cement and steel production. Fossil CO, includes emissions from coal, oil, gas, flaring, cement, steel, and other
industrial processes. Fossil emissions do not include land use change, deforestation, soils, or vegetation.

CO, emissions - Our World in Data



https://www.ipcc.ch/report/ar6/syr/downloads/report/IPCC_AR6_SYR_SPM.pdf
https://www.bbc.com/news/science-environment-58600723
https://ourworldindata.org/co2-emissions
https://www.recantodasletras.com.br/poesias-de-reflexao/6693696
https://creativecommons.org/licenses/by-nc-nd/3.0/

=PFL  Qur gift, our home
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1968 Apollo 8 (NASA) Earthrise, Dec. 24" 1968
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= Bill Anders said,
“We came all this
way to discover
the Moon. And
what we really did
discover is Earth.”

= Unique, as far as
we know, In the
Universe

-
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https://www.universetoday.com/107384/see-the-apollo-8-earthrise-in-a-whole-new-way/

=P*L " Temperature and CO2e correlate
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https://www.cs4s.net/climate-2.html
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Arrhenius 1896

On the Influence of Carbonic Acid
in the Air upon the Temperature of

the Ground

Svante Arrhenius

Philosophical Magazine and Journal of Science
Series 5, Volume 41, April 1896, pages 237-276.

This photocopy was prepared by Robert A. Rohde for Global Warming
Art (http://www.globalwarmingart.com/) from original printed material
that is now in the public domain.

Arrhenius’s paper is the first to quantify the contribution of carbon
dioxide to the greenhouse effect (Sections [-IV) and to speculate about
whether variations in the atmospheric concentration of carbon dioxide
have contributed to long-term variations in climate (Section V).
Throughout this paper, Arrhenius refers to carbon dioxide as “carbonic
acid” in accordance with the convention at the time he was writing.

| ARRMENIUS EQUATION
R=Ae®T
THE
LONDON, EDINBURGH, axp DUBLIN
PHILOSOPHICAIL MAGAZINE
AND
JOURNAIL OF SCIENCE.

| FIFTH SERIES.]

APRIL 1806,
XXXI (n h’u' I.r{ﬂ'm':!f'f' fff‘ Cur('mm'c .l(‘fr[ a'u U'u- Jl!'r' up.-m

the Temperature of the Ground. By Prof. Svaxte
ARRHENIUS *,


https://www.rsc.org/images/Arrhenius1896_tcm18-173546.pdf

=pEL - Global greenhouse gas emissions by sector SEE
Malur G HG This is shown for the year 2016 — global greenhouse gas emissions were 49.4 billion tonnes CO,eq.
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OurWorldinData.org - Research and data to make progress against the world’s largest problems.

Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).


https://ourworldindata.org/emissions-by-sector#direct-industrial-processes-5-2

Who has contributed most to global CO, emissions?

14
E PFI- Cumulative carbon dioxide (CO:) emissions over the period from 1751 to 2017. Figures are based on production-based emissions
which measure CO: produced domestically from fossil fuel combustion and cement, and do not correct for emissions embedded in trade c
(i.e. consumplion-based). Emissions [rom international travel are not included. g
[©)
North America Asia K
=

457 billion tonnes CO, 457 billion tonnes CO,
29% global cumulative emissions 29% global cumulative emissions

Annual greenhouse gas emissions by world region, 1850 to 2021
Greenhouse gas emissions” include carbon dioxide, methane and nitrous oxide from all sources, including
|iD n tonnes r-—xO- land-use change. They are measured in tonnes of carbon dioxide-equivalents® over a 100-year timescale.
A S
umula missions

Oceania

50 billion t
Asia (excl. China
and India)

40 billion t

30 billion t
India

20 billion t Africa

South America
North America
(excl. USA)

United States

EU _28 RUSSIa Lg%h%n : e ; '. 10 billion t
358 billion tonnes CO, 101 billion tonnes 39
22% global cumulative emissions 6% global emissions 2

European Union
(27,

Europe (excl.
EU-27)

ot
1850 1880 1900 1920 1940 1960 1980 2000 2021
Data source: Jones et al. (2023) OurWorldInData.org/co2-and-greenhouse-gas-emissions | CC BY
Contribution to global mean surface temperature rise by gas, World, 1851 to
2021

The global mean surface temperature change as a result of a country or region's cumulative emissions of three gases -
carbon dioxide, methane, and nitrous oxide.

16°C Nitrous oxide
Carbon Tunnel Vision .0)
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L Data source: Jones et al. (2023) Our Data.org/co2-and g2 issions | CC BY
[¥p] Note: This does not include cooling impacts from sulphur dioxide and aerosols, so the net warming can be lower.
= Figures for the 28 countries in the European Union have been grouped as the ‘EU-28" since international targets and negotiations are typically set as a collaborative target between EU countries.
= Values may not sum to 100% due te rounding.
Dat urce: Calculated by Our World in Dat from the ( 1 Carbon Dioxide Analysis Center (CDIA
This is a visualization from OurWorldinData.org, whe ind data and re changing Licensed under CC-BY by the author Hannah Ritchie




“P7LThe great acceleration: Socio-economic trends (6 of 12)
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https://view.officeapps.live.com/op/view.aspx?src=http%3A%2F%2Fwww.igbp.net%2Fdownload%2F18.950c2fa1495db7081ebc7%2F1421334707878%2FIGBPGreatAccelerationdatacollection.xlsx&wdOrigin=BROWSELINK

=PFL  The great acceleration: Earth System trends (6 of 12)
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https://view.officeapps.live.com/op/view.aspx?src=http%3A%2F%2Fwww.igbp.net%2Fdownload%2F18.950c2fa1495db7081ebc7%2F1421334707878%2FIGBPGreatAccelerationdatacollection.xlsx&wdOrigin=BROWSELINK

=PFL Continued advancing ... but in a sustainable way

= Find a way to capture the amazing M P A PAT Yalr sinod 1544
advances we have made as a human
society (health, longevity, science,
technology, travel, art ...)

but

5
e In a sustainable way )

e

e Value our own mental and physical health

e Aremapping of we how we become more : £
advanced as a society s

B MSE-433



=F7L Anthropocene

B MSE-433

Proposed geological epoch dating from the
commencement of significant human impact on

Earth's geology and ecosystems, including, but not
limited to, anthropogenic climate change

= Start date range: i) Agricultural Revolution 12,000-15,000 years
ago, ii) peak in radionuclides fallout from atomic bomb testing in
1950s

= September 2021: formally proposed to International Commission

on Stratigraphy (ICS) locating markers to the time period
coinciding with the Great Acceleration, and the Atomic Age.

= Ratification rejected yet being opposed

G

maxresdefault.jpg (1280%720) (ytimg.coni et

- g

Terl'aforming: 7 Largest Mines in the World (Qﬂ%meta\lurc;ist.com)
The Diavik diamond mine, Canada (Rio Tinto)

2.4 million

A 1991 study by the International Physicians for the Prevention of Nuclear War
(IPPNW) predicted that some 2.4 million people would eventually die from cancer as
a result of atmospheric testing globally.

75 YEARS LATER, NUCLEAR WEAPONS STILL KILL | Geneva Centr...

= www.gcsp.ch/global-insights/75-years-later-nuclear-weapons-still-kill

Trinity was the code name of the first detonation of a nuclear device.
It was conducted by the United States Army at 5:29 a.m. on July 16,
1945, as part of the Manhattan Project.


https://en.wikipedia.org/wiki/Neolithic_Revolution
https://en.wikipedia.org/wiki/Radionuclide
https://en.wikipedia.org/wiki/International_Commission_on_Stratigraphy
https://en.wikipedia.org/wiki/Great_Acceleration
https://en.wikipedia.org/wiki/Atomic_Age
https://en.wikipedia.org/wiki/Anthropocene
https://en.wikipedia.org/wiki/Code_name
https://en.wikipedia.org/wiki/Nuclear_device
https://en.wikipedia.org/wiki/United_States_Army
https://en.wikipedia.org/wiki/Manhattan_Project
https://www.911metallurgist.com/blog/15-largest-mines-on-earth
http://www.diavik.ca/
https://i.ytimg.com/vi/HnRFNpMjojc/maxresdefault.jpg
https://www.utmb.edu/images/librariesprovider104/default-album/surgery-header.jpg?sfvrsn=dd2b7e57_0
https://en.wikipedia.org/wiki/Epoch_(geology)
https://en.wikipedia.org/wiki/Human
https://en.wikipedia.org/wiki/Ecosystem
https://en.wikipedia.org/wiki/Anthropogenic_climate_change

=F7L Planetary boundary model

E/MSY = extinctions per million species-

years

Bll = biodiversity intactness index Bl
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BREAKING
BOUNDARIES

THE SCIENCE OF OUR PLANET
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OCEAN
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|7 Beyond zone of uncertainty (high risk)

BIOGEOCHEMICAL
FLOWS

Steffen et. al, 16 January 2015, Science

Planetary boundaries - Stockholm Resilience Centre

Let the environment quide our development |

Johan Rockstrom - YouTube



https://www.youtube.com/watch?v=RgqtrlixYR4&t=8s
https://www.stockholmresilience.org/research/planetary-boundaries.html
https://stockholmuniversity.app.box.com/s/sr0nfknm95oydnnsm1zj0c526qzjn1vs/file/1387846933493
https://www.stockholmresilience.org/research/research-videos/2024-08-19-the-tipping-points-of-climate-change---and-where-we-stand.html

=PrL 2023 Planetary boundary model

all toxic and long-lived substances that humans
release into the environment, persistent organic
e pollutants, e.g. perfluorooctanoic acid (1950-2020!)

The Lawyer Who Became DuPont’s Worst Nightmare - The New York Times
(nytimes.com)
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affect Earth system inteqrity - Ikhapp

N
(-}

Wakeman


https://www.nytimes.com/2016/01/10/magazine/the-lawyer-who-became-duponts-worst-nightmare.html
https://ikhapp.org/stories-and-research-brief/defining-the-risk-presented-by-novel-entities-how-plastic-and-chemicals-affect-earth-system-integrity/
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=P7L  Climate tipping points o~

warming
Figure 4: The likelihood of tipping points being triggered for different global warming temperatures

Wakeman
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https://actuaries.org.uk/media/qeydewmk/the-emperor-s-new-climate-scenarios_ifoa_23.pdf
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Earth Overshoot Day 2020 — Dynaversity



http://dynaversity.eu/2020/08/22/earth-overshoot-day-2020/
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@ed_hawkins

Global temperature change (1850-2024)

Dec

o

AN

HadCRUT5.0
Baseline: 1850-1900

BlBjC

Home Mews 5Sport Business Innovation Culture Arts Travel Earth Video Live

World's first year-long breach of key
1.5C warming limit

8 February

Share «§  Save o

Mark Poynting

BEC Mews climate reporter

Chile has seen forest fires in several repions in February, including La Araucania (pictured)

For the first time, global warming has exceeded 1.5C across an entire year, according
to the EU's climate service.

World leaders promised in 2015 to try to limit the long-term temperature rise to 1.5C,
which is seen as crucial to help avoid the most damaging impacts.

This first year-long breach doesn't break that landmark Paris agreement, but it does
bring the world closer to doing so in the long-term.

Urgent action to cut carbon emissions can still slow warming, scientists say.

"This far exceeds anything that is acceptable," Prof Sir Bob Watson, a former chair of
the UIN's climate body, told the BBC Radio 4's Today Programme.
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https://ed-hawkins.github.io/climate-visuals/SPIRALS/global_temperature_spiral_2024_large.gif
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Monthly global surface temperature increase above pre-industrial

Data: ERAS 1940-2024 « Reference period: 1850-1900 e Credit: C3S/ECMWF
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If warming continues at today’s pace, we expect to reach the 1.5°C threshold in the early 2030s.
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temperature-depth instruments (CTDs), Argo profiling floats, and eXpendable
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Mark Carney, ex governor of the
bank of England
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https://i0.wp.com/eos.org/wp-content/uploads/2021/08/new-ipcc-2021-figure-5.png?ssl=1
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Climate change Is already causing

= More frequent and intense extreme weather events
(heatwaves, droughts, floods, storms)

= Rising sea levels threatening coastal communities

= Biodiversity loss and ecosystem collapse

= Threats to food and water security

= Health impacts from air pollution and disease spread

= Worsening trajectory UNLESS we change

28
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=PrL Climate change is causing and will cause

= Unequal impacts
* Climate change disproportionately harms:
= Low-income countries with fewer resources to adapt
= Indigenous communities losing traditional lands and livelihoods
= The global poor facing food insecurity and displacement
= Future generations inheriting a degraded planet

= Over-consumption impacts
* Especially in wealthy countries, drives emissions through:
= Resource extraction and manufacturing
= Transportation of goods
= Waste generation and disposal
= Detrimental to our health

B MSE-433
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Transformation

= Systemic transformation
* Addressing the climate crisis requires fundamental changes to:
= Energy systems
Transportation infrastructure
Food production and distribution
Urban planning and building design
Economic models and incentives

= Individual action
* While systemic change is crucial, individual choices also matter:
= Reducing personal carbon footprints
= Making sustainable consumer choices
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Flight, fight, or freeze

= Aim is to help you fight
= Not freeze in data overload
= Not run away and ignore the issue

peter rabbit GIF (giphy.com)
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https://giphy.com/gifs/peter-rabbit-peter-rabbit-9SIOcABjpsyvNlQZbR
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Ten photographs that made the world wake
up to climate change

By Nell Lewis, CNN
@ 7 minute read - Updated 4:43 AM EDT, Thu March 30, 2023
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https://edition.cnn.com/2023/03/29/world/climate-change-photography-paul-nicklen-cristina-mittermeier-c2e-spc-intl-scn-climate/index.html
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https://edition.cnn.com/2023/03/29/world/climate-change-photography-paul-nicklen-cristina-mittermeier-c2e-spc-intl-scn-climate/index.html
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Ten photographs that made the world wake up to climate change | CNN



https://edition.cnn.com/2023/03/29/world/climate-change-photography-paul-nicklen-cristina-mittermeier-c2e-spc-intl-scn-climate/index.html
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hotographs that made the world wake up to climate change | CNN



https://edition.cnn.com/2023/03/29/world/climate-change-photography-paul-nicklen-cristina-mittermeier-c2e-spc-intl-scn-climate/index.html

©
~J

c
®©
€
]
i~
©
=

Ten photographs that made the world wake up to climate change | CNN
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© 2023 James Balog/Earth Vision Institute.
J hese photos, taken in 2007 and 2022, show the

retreating Sélheimajokull glacier in Iceland. In the last two
decades, the speed of glacier melt is estimated to have

oubled due to global warming. M‘
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Polar bears move into an abandened weather station in
Kolyuchin, Russia. The majestic‘fn'ammals are at particular risk
from climate change,»which is melting the Arctic sea ice that
they depend on.

Dmitry Kokh

Ten photographs that made the world wake up to climate change | CNN
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Ten photographs that made the world wake up to climate change | CNN
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Yet our planet is still so beautiful and worth
fighting to preserve

A school“of bright cardinalfish swery ak jiqr a"se“ Y i?ﬁ
Galdpagos. The archipelago off the_ fE @ famous s LS
vibrant marine life and is one of the: (o b’cte‘ﬁ T as |
the world. 4 :
Courtesy of Cristina Mittermeier =
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= Humanity’s 21st century
goal

Image: Kate Raworth and Christian Guthier/The Lancet Planetary Health

Meet the doughnut: the new economic model that could help end inequality | World Economic Forum

(weforum.org)

Doughnut | Kate Raworth
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https://www.weforum.org/agenda/2017/04/the-new-economic-model-that-could-end-inequality-doughnut
https://www.kateraworth.com/doughnut/

PFL  Life buoy economy
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= The Lifebuoy Economy,
redrawn from Kate
Raworth’s image of the

doughnut economy
(www.kateraworth.com/do

ughnut/)

= (because doughnuts are used for
gorging and contribute to obesity,
while lifebuoys are used for rescue

and contribute to survival!). Graphic
by Emanuel Santos

climate change
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http://www.kateraworth.com/doughnut/
https://www.cambridge.org/core/books/planetary-health/sustaining-planetary-health-in-the-anthropocene/9E830BA3D638311733575CFB9965AE48#figures
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https://sdgs.un.org/#goal_section
https://sdgs.un.org/2030agenda
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The Doughnut economy and circularity in business models — Best For The World
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https://bestforthe.world/the-doughnut-economy-and-circularity-in-business-models/
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Materials, products, and supply chains contribute to many
SDGs especially 6,7,9,11,13

THE 17 GOALS | Sustainable Development (un.org)
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THE SUSTAINABLE DEVELOPMENT GOALS REPORT 2022: UNSTATS.UN.ORG/SDGS/REPORT/2022/

... but

« goal 12 “Sustainable
consumption and production”
is a challenge for materials,
products, and supply chains

e circular economy is a key
enabler to SDG 12

Goal 12 | Department of Economic and Social Affairs (un.orq)
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Economic Growth

SDG progress
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46%
36% 74%

by 2050
64%
399%90%

by 2100
73%
e |

3I9%9T%

by 2030
78%
31%99%
by 2050
3_2“.""0
3I8%99%

by 2100
86%

61% 100%

Countries are making incremental progress on strengthening their NDCs,

but what we really need to achieve the goals of the Paris Agreement is  #
urgent transformational change.
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Climate Action

(15) (PDF) Global pathways to sustainable development to 2030 and beyond (researchgate.net)

state-of-ndcs-2022.pdf (wri.org)

SDG Tracker: Measuring progress towards the Sustainable Development Goals - Our World in Data
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https://ourworldindata.org/sdgs
https://files.wri.org/d8/s3fs-public/2022-10/state-of-ndcs-2022.pdf?VersionId=VqrCpyQHmf5utPcHCScbqeTgU2p2SOam
https://www.researchgate.net/publication/346766239_Global_pathways_to_sustainable_development_to_2030_and_beyond

PrL  Shifting baseline syndrome c.urass

‘A gradual change in the accepted norms for the
condition of the natural environment due to a lack of
experience, memory and/or knowledge of its past
condition’.

Wakeman

Jhifting Baseline Syndrome

= |n this sense, what we consider to be a healthy
environment now, past generations would consider to be
degraded, and what we judge to be degraded now, the
next generation will consider to be healthy or ‘normal’.

= Without memory, knowledge, or experience of past
environmental conditions, current generations cannot
perceive how much their environment has changed
(because they are comparing it to their own ‘normal’
baseline and not to historical baselines).

shifting-baselines-620x775.jpg
620%775) (uvic.ca
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Are You Suffering From Shifting Baseline Syndrome? | Earth.Org - Past | Present | Future



https://earth.org/shifting-baseline-syndrome/
https://onlineacademiccommunity.uvic.ca/readingandwritingcommunity/wp-content/uploads/sites/3192/2020/02/shifting-baselines-620x775.jpg
https://esajournals.onlinelibrary.wiley.com/doi/abs/10.1002/fee.1794
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=L Activation

= Ask your parents and grandparents, where still alive, about changes to

 Climate
* |Insects
* Birds

Wakeman
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=PFL  Shifting baseline syndrome (Daniel Pauly gy
in 1995) &

© 0:01/0:12

Jungfrau

» » © 006/012

Swiss Alps lost as much ice in 2 years as it did between

The volume of ice lost in the last two years is equivalent to ice lost between 1960 and 1990.

Schlechte Aussichten flir den Aletschgletscher | ETH Q Sejal Sharma
Zirich
HHe o Published: Sep 29, 2023 04:26 AM EST

Sicht von Eggishorn / View from Eggishorn - YouTube
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https://ethz.ch/de/news-und-veranstaltungen/eth-news/news/2019/09/aletschgletscher.html
https://www.youtube.com/watch?v=f3VBw58YaZk&t=5s
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The workld i changed,
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30sec

https://youtu.be/qj139dE7tF|



https://youtu.be/qj139dE7tFI

=L Key issues for Switzerland

= Net importers of CO,
= High standard of living & wealth drive consumption based CO, emissions

(COz2 emissions embedded in trade, 2018

Share of carbon dioxide (CO:) emissions embedded in trade, measured as emissions exported or
imported as the percentage of domestic production emissions. Positive values (red) represent net
importers of CO: (i.e. "20%" would mean a country imported emissions equivalent to 20% of its

domestic emissions). Negative values (blue) represent net exporters of CO..

<-80% -40% -10%

10%

20%

No data -60% -20% | 0%
— & | f

Source: Our World in Data based on the Global Carbon Project
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ ¢ CC BY

P 19%0
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Climat: Holcim et Lonza, les plus gros pollueurs en Suisse - rts.ch - Suisse
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Production vs. consumption-based CO2 emissions, Switzerland
Annual consumption-based emissions are domestic emissions adjusted for trade. If a country imports goods the

CO: emissions needed to produce such goods are added to its domestic emissions; if it exports goods then this is

subtracted.

+50%
+30%

+20%

0% CHE: consumption based CO,

+0% HA/\\AA
NS VA VAV

-10%

Production-based CO: emissions

1990 1995 2000 2005 2010 2015 2019

Source: Global Carbon Project OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ « CC BY
Note: This measures CO: emissions from fossil fuels and cement production only — land use change is not included.

How do CO2 emissions compare when we adjust for trade? - Our World in Data



https://www.rts.ch/info/suisse/12169855-climat-holcim-et-lonza-les-plus-gros-pollueurs-en-suisse.html
https://ourworldindata.org/consumption-based-co2

=PFL Switzerland forecast to 2085
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Evolution du nombre de journées tropicales

Evolution attendue du nombre de jours avec des températures supérieures a
30 degrés Celsius vers 2060 par rapport & 1981-2010 (moyenne sur 30 ans)
sans mesures de protection du climat. Les valeurs correspondent a la période
de référence 1981-2010 et les changements possibles vers 2060.

1 25 5 75 10 125 15 20 30

Nombre de jours par année
Zurich/Fluntern
Bale/Binningen 5 14-21
1152328

Lucerne & + 17-22

Lugano 8 + 23-31

Genéve/Cointrin
15 > 31-39

v

Plus de journées tropicales

Les régions urbaines situées a basse altitude seront particuliérement
touchées par des canicules. Sur le Plateau et dans les vallées alpines,
le thermomeétre grimpera plus fréqguemment au-dessus de la barre
des 30 degrés Celsius qui caractérise une «journée tropicale». On
attend le plus grand nombre de journées tropicales supplémentaires
pour les régions de Genéve, du Valais et du Sud de la Suisse.

Wakeman

Evolution des températures maximales annuelles

Evolution moyenne vers 2035, 2060 et 2085 par rapport & la période de référence
1981-2010 (moyenne sur 30 ans) sans mesures de protection de climat.

Valeur attendue (valeur médiane de |'ensemble des simulations)
Valeurs possibles (plage des valeurs possibles sur I'ensemble des
simulations)

1: /w% 2, Median

A’ A +4°C Lausanne 2060

) +6°C Lausanne 2085
(my Kids)

Evolution des températures (°C)

2035 2060 2085 2035 2060 2085

Sud de la Suisse Nord-Ouest de la Suisse

Les températures maximales augmenteront particuliérement
Les températures maximales annuelles augmenteront fortement.
D'ici le milieu du siécle, le jour le plus chaud de I'année pourra
atteindre jusqu‘a 4 degrés Celsius de plus au Sud des Alpes et
méme jusqu’a 6 degrés Celsius de plus au Nord des Alpes par rap-
port & aujourd’hui. A Geneve, par exemple, le jour le plus chaud
d'une année moyenne pourrait atteindre environ les 40 degrés
Celsius.

Rapport technigue CH2018 (admin.ch) Brochure CH2018 (admin.ch)



https://www.nccs.admin.ch/nccs/fr/home/changement-climatique-et-impacts/scenarios-climatiques-suisses/commander-la-brochure-ch2018.html
https://www.nccs.admin.ch/nccs/fr/home/changement-climatique-et-impacts/scenarios-climatiques-suisses/rapport-technique.html
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Swiss perspectives in 10 languages
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1920

Negative externalities

Swiss Alps Slammed by
More Severe Flooding,
Landslides

June 30, 2024 - 19:36 O 2 minutes
= RTS Info Sport Culture =y € e
menu —_—

2010

#ShowYourStripes



https://showyourstripes.info/

CRISE CANICULE : PLAN D’ACTION DE LA
VILLE DE GENEVE

VIPACT DU RECHAUFFEMENT CLIMATIQUE
R LA MORTALITE DES PLUS DE 65 ANS
A GENEVE

+ 36%

ée 2022 - Université de Berne

plan-canicule-public-juin-2024 0.pdf La canicule plus meurtriere a Geneve

B MSE-433

qu'ailleurs en Suisse

afen

Data: ERAS * Reference period: 1991-2020 * Credit: C3S

s

(,.@j Surface air temperature anomalies in 2024

Anomaly (°C)

I I |
5 3 2 a5 4 1 a6 2- 3 %

0.7 -05 -02 02 05 07

B oo (opemics (Pese. SSECMWE

Figure 4. Surface air temperature anomalies in 2024, relative to the average for the 1991-2020 reference period. A non-linear
colour scale s used to enhance the visibility of smaller anomalies and distinguish larger deviations. Data source: ERAS. Credit:

C3S/ECMWF.

Genéve. Des

“micro-oasis” pour lutter contre la canicule en ville

Wakeman


https://www.geneve.ch/document/plan-canicule-public-juin-2024
https://www.lemanbleu.ch/fr/Actualites/Geneve/La-canicule-plus-meurtriere-a-Geneve-qu-ailleurs-en-Suisse.html
https://www.lematin.ch/story/risque-d-orage-violent-sur-geneve-463447435936
https://www.ledauphine.com/environnement/2023/08/18/des-micro-oasis-pour-lutter-contre-la-canicule-en-ville
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Briefing

Jul 24th 2021 edition »

ECOI{B?Ilist = Menu Weekly edition Q_ Search v

What's the worst that could happen

Three degrees of global warming is
quite plausible and truly disastrous

Rapid emission cuts can reduce the risks but not eliminate them

o1
©
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https://www.economist.com/briefing/2021/07/24/three-degrees-of-global-warming-is-quite-plausible-and-truly-disastrous

=L Everyday we decide tomormrrow’s future,
one decision ata time ...

= The future is not automatically predetermined

=\Which pathways should we take?



=Pl Shared Socl ic Path SSP :
area 5ocioeconomic rFatnways S :
€
s
Five standard trajectories that SSPS: Fossil fueled
. SSP3 Regional rivalry
represent possible future ey o et + Competition among regions
' ' d I t f fueled by carbon-intensive fuels ' : LOW, technology deve_lopmer;t
soclioeconomic aeve Opmen or * High technology development - -Markets. - Clash of E"_‘”r_::me”t and soclal goals not a
. . . * Low regard for gobal environment and first civilisations . ;';I; on domestic resources
gIObaI Or reglonal SOCIetIeS 5 . isci;olo fixes Low population and ) :j”gh pup"'latimtgmwm
. L 8 high mobgi‘:;ty Pop * Slow economic growth dev. countries
= SSP1: Sustainability e SSP2:
=] il Middle of the Road SSP4 : i
. : SSPI Sustainabilit nequality
N SSPZ- Mlddle Of the road E * Global cooperation Y * Inequality across and within
+ * Rapid technology dev. - - regions
. . Q . - poli g . ial cohesion degrad
= SSP3: Regional rivalry S |; srongempolir K %EE o e e
Q@ * Declining inequity 1':'-'.. * Environment priority for the few
. —_— . bles & @ affluent
= SSP4: Inequality 2 NS s . Limited trade
O . Dietary shifts UN world Have’s and
* Forest protection have not’s

SSP5: Fossil-fuel development
Challenge to adaptation

https://doi.org/10.1016/B978-0-12-820308-8.00003-9
SSP2 Overview.pdf
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https://unece.org/fileadmin/DAM/energy/se/pdfs/CSE/PATHWAYS/2019/ws_Consult_14_15.May.2019/supp_doc/SSP2_Overview.pdf
https://doi.org/10.1016/B978-0-12-820308-8.00003-9
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Which pathway should we take?
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0
99 5

... Discuss with you neighbor
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=L Shared Socioeconomic Pathways (SSPs)

SSP1: Sustainability

= The world shifts gradually, but pervasively,
toward a more sustainable path,
emphasizing more inclusive development
that respects predicted environmental
boundaries.

= Management of the global commons slowly
Improves, educational and health
Investments accelerate the demographic
transition, and the emphasis on economic
growth shifts toward a broader emphasis
on human well-being.

Wakeman

55P1-1.9
S5P1-2.6
520 4 SSP2-4.5
55P3-7.0
55P5-8.5
Deseasonalised observations

540 ~

500

480

460 -

440

CO2 concentration (ppm)

420

SSP will affect CO2e ...

400

= Driven by an increasing commitment to
aChIeVIng development goals’ Inequa“ty 1S 383015 ZDIECI 2[]:25 2[]:30 2[1:35 EDI-%LO 2D|45 ZDISG EDISS 2060
reduced both across and within countries. year

Consumption patterns modified toward low

mate rlal grOWth and Iower resource and Atmospheric CO2, fossil fuel emissions, Shared Socioeconomic Pathways and the Paris
energy |ntenS|ty|4|| 12] Agreement. | Weather and Climate @ Reading
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https://en.wikipedia.org/wiki/Shared_Socioeconomic_Pathways#cite_note-:2-4
https://en.wikipedia.org/wiki/Shared_Socioeconomic_Pathways#cite_note-12
https://blogs.reading.ac.uk/weather-and-climate-at-reading/2022/atmospheric-co2-fossil-fuel-emissions-shared-socioeconomic-pathways-and-the-paris-agreement/

=PrL  SSPs affect CO2e then temperatures and weather
What we choose as a society and individually affect our future

B MSE-433

(a) Global mean temperature in CMIP6

5
SSP1-2.6 (20-yr GSAT means)

2000 2020 2040 2060 2080 2100

IPCC_AR6_WGI_TS.pdf

(-2
S
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(b) Patterns of change in near-surface air temperature, precipitation and soil moisture

Temperature change

-5-4-3-25-2-150152253 4 5
°C

Precipitation change Soil moisture change

Ananandn noo4n 20 N An AEAARANEANR A 1R 9 95

SSP1: Low warming (about 1.5-2°C by 2100)

SSP2: Intermediate warming (about 2.6-3°C by 2100)

SSP3: Higher warming (about 3.5—-4°C by 2100)

SSP4: Intermediate warming with inequality (similar to SSP2, around 2.6-3°C by 2100)
SSP5: Very high warming (around 4-5°C by 2100)


https://www.ipcc.ch/report/ar6/wg1/downloads/report/IPCC_AR6_WGI_TS.pdf

=PrL
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Policy shortfalls

Despite international agreements like the Paris Accord ...

= Current national policies and commitments fall far short of the emissions
reductions needed to limit warming to 1.5°C or even 2°C.

= Many countries continue to expand fossil fuel production and infrastructure.

= Urgent escalation needed. Meeting climate goals requires:
* Rapidly phasing out fossil fuels
* Massive scaling up of renewable energy
* Transforming agricultural and land-use practices and our diet
* Protecting and restoring natural carbon sinks
* Implementing carbon pricing and regulations
* Increasing climate finance for developing countries

« Without immediate, dramatic policy changes and actions, we walk ever
further into undesirable SSPs for human and planetary health.

N
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=P*L  How can we re-wire our economy?

Wakeman

= Starts from the principle that the economy can and

the SDGs.

= |f it doesn’t, how else do governments expect to
achieve them?

= The three chief actors in the economy — business, e
government and finance — have good reason, and RaEVilgle)
many would argue responsibility, for ensuring this [Rkseslli]
happens.

= |t Is worth working together as partners to enable
this.

— ——————

B MSE-433

Rewiring the Economy: Ten tasks, ten years | Cambridge Institute for Sustainability Leadership (CISL)



https://www.cisl.cam.ac.uk/resources/cisl-frameworks/rewiring-the-economy

=PFL What should the economy be delivering?

B MSE-433

Food, water, energy, shelter,
sanitation, communications,

Limit GHG levels
to stabilise global
temperature rise

to well below 2°C

Preserve stocks
of natural resources
through efficient
and circular use

Secure, socially inclusive -
jobs and working ElE
conditions for all Maintain ecologically sound

landscapes and seas for

nature and people

D
=~

Wakeman

transport, credit and health for all

Enhanced health, education,

T justice and equality of
opportunity for all

rewiring-the-economy-report.pdf



https://www.cisl.cam.ac.uk/system/files/documents/rewiring-the-economy-report.pdf

=PFL  Without a vision the people

Support Rewilding — The Scoms
Rewilding Alliance

Daily Mail Online

L —n N w:rf‘-ﬁ

7| UAI TAAZENT M EALLZICIO|OF : {|O|H £ 21 (naver.com
rlIe il == S i e tofot': HlojH = (nav ) 4 NetZero Energy Lessons | NetZero Buildings

People Group Many - Free photo on Pixabay



https://www.netzerobuildings.co.uk/news/4-net-zero-energy-lessons/
http://www.eqmagpro.com/ap-to-set-up-solar-wind-hybrid-project-with-battery-back-up/
http://cafe.foundation/blog/zeroe-on-the-rise-at-airbus/
https://blog.naver.com/PostView.nhn?isHttpsRedirect=true&blogId=revive106&logNo=221182340042
https://www.dailymail.co.uk/sciencetech/article-2802380/is-street-view-secret-relaxing-researchers-watched-3d-video-tree-lined-streets-significantly-improved-state-mind.html
https://www.forbes.com/sites/peterlyon/2022/04/13/world-record-mercedes-benz-vision-eqxx-travels-1000-km-on-a-single-charge/
https://www.rewild.scot/support-rewilding
https://pixabay.com/photos/child-fun-outdoors-happiness-3147809/
https://pixabay.com/photos/people-group-many-child-education-3137672/

=P*L We need to acknowledge our emotions ”
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lido Please download and install the
St Slido app on all computers you use \ o ]

What emotions have come
up inside you as you listened
to this lecture?

@ Start presenting to display the poll results on this slide.
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=PFL  Summary

= Climate change is a reality we cannot ignore

= Compelling data and evidence around us

= Move from data analysis / paralysis to targets and action
= This benefits our health

= Will benefit the ecosystems on which we depend

= WWe need to re-wire the economy

B MSE-433
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EPFL  Some resources
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Socio-economic trends

Earth system trends
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http://www.igbp.net/news/pressreleases/pressreleases/planetarydashboardshowsgreataccelerationinhumanactivitysince1950.5.950c2fa1495db7081eb42.html

Annual maximum temperature (TXx) - median
(b)At 2.0°C global warming

112

(c) At 4.0°C global warming

Annual minimum temperature (TNn) - median
(f) At 4.0°C global warming

(d) At 1.5°C global warming (e) At 2.0°C global warming

Change (°C)

Colour

w

High model agreement
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=P7L  The economy should be delivering the
outcomes demanded by the SDGs

Goods and services for

humanity

Skills and labour,
required by the
economy

The economy’s
contribution to the

public good

B MSE-433

Support system
provided to the
economy by nature,

eNVIRONMEN 7

GOODS
AND
SERVICES

Materials,

energy and
water
demanded by
the economy

PRIVATE
WEALTH

Waste and emissions
to land, water and air
from the economy

Wealth created by the
economy through provision
of labour and ownership of
assets

~y
»

Wakeman

The economy is dependent on inputs of labour,
natural resources and ecosystems to function,
in turn producing goods and services, wealth,
waste and emissions as outputs.

Some of these inflows and outflows are
accounted for financially, while others — like
clean air, pollination and rainfall — sit outside
public or private balance sheets and are,
effectively, free.

If the draw down on these resources (the
‘global commons’) is not managed carefully
then economic and social progress is
hampered.

Ten tasks for business, government and
finance which drive up positive impacts like
decent jobs and drive down negative impacts
like inequality, waste and resource scarcity

rewiring-the-economy-report.pdf



https://www.cisl.cam.ac.uk/system/files/documents/rewiring-the-economy-report.pdf
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=PFL  Re-wiring the economy

* The economy needs re- %, ]
wiring requiring significant et
co-operation among ey,
business, government and o
finance. .

« Ten tasks: how these oS of s
critical partners in the e
economy can concentrate e
their energies around this N\gﬁo‘gamsa\:“:‘
aim. ou\‘)‘;fj:;f‘:@e\s

 Aim is to find your own = 58\63;;*’“0@
place in it and the role you T
might play in advancing its ¥
objectives. “

B MSE-433

rewiring-the-economy-report.pdf



https://www.cisl.cam.ac.uk/system/files/documents/rewiring-the-economy-report.pdf
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