The need for a transition path to
no net carbon emissions

Jean-Pascal van Ypersele

(Université catholique de Louvain, Belgium)
Former IPCC Vice-Chair (2008--2015)

Twitter: @JPvanYpersele

Accelerating EU leadership in sustainable finance,
Finance Watch conference, Brussels,

6 December 2017

Thanks to the Walloon Government (funding the Walloon Platform for IPCC)
and to my team at the Université catholique de Louvain for their support



ﬂ)grzaﬂns e threatens our
ex1SLenc

Felix Schaad (Tages Anzeiger, Switzerland)



Saturn, as seen on 25-4-2016 from a 3 million km
distance by the Cassini satellite launched in
October 1997, 40 years after Sputnik




That small blue dot is the Earth, a seen from
Cassini, orbiting Saturn, 1.44 billion km from
us, on 19-7-2013
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Our atmosphere is thin and fragile
(as seen by ISS crew on 31 July 2013)
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Key messages from IPCC ARS

- Human influence on the climate system is clear

- Continued emissions of greenhouse gases will
increase the likelihood of severe, pervasive and
irreversible impacts for people and ecosystems

- While climate change is a threat to sustainable
development, there are many opportunities to
integrate mitigation, adaptation, and the pursuit
of other societal objectives

- Humanity has the means to limit climate
change and build a more sustainable and
resilient future
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Why the IPCC ?
Established by WMO and UNEP in 1988

to provide policy-makers
with an objective source of
information about

e causes of climate change,

e potential environmental
and socio-economic
impacts,

* possible response options
(adaptation & mitigation).

WMO=World Meteorological Organizatior

UNEP= United Nations Environment
Programme
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What is happening in the
climate system?

Y,
What are the risks?

W,
What can be done?
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Global Mean Temperature in °C relative to 1850 — 1900
Graph: Ed Hawkins (Climate Lab Book) — Data: HadCRUT4 global temperature dataset

Available on http://openclimatedata.net/climate-spirals/temperature




2014, 2015, 2016= warmest years since 1880

Land & Ocean Temperature Percentiles Jan-Dec 2015
NOAA'’s National Centers for Environmental Information
Data Source: GHCN-M version 3.3.0 & ERSST version 4.0.0

Record Much Cooler than Near Warmer than Much Record
Coldest Cooler than Average Average Average Warmer than Warmest
Average Average
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Plateau Glacier (1961)
(Alaska)

http://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



Plateau Glacier (2003)
(Alaska)

http://www.weather.com/news/science/environment/alaskas-glaciers-capturing-earth-
changing-our-eyes-20131125?cm_ven=Email&cm_cat=ENVIRONMENT _us_share



‘Change in average sea-level change
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CO, Concentration, 25 May 2016
(Keeling curve)
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Carbon cycle: unperturbed fluxes

partie I partie II Atmosphere 280 ppmv (1ppmv = 2.2 GtC)
pre -ind : 597 GtC
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Carbon cycle: perturbed by human activities
(numbers for the decade 1990-1999s, based on IPCC AR4)

part]e I parhe II Atmosphere 280 ppmv + 1.5 ppmv/yr (1ppmyv = 2.2 GtC)
pre-ind : 597GtC + 3.2/yr
partie III partie IV
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Physical,
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119.5 Biological
120 processes
2.6 respiration
sinks
! 1.6 6.4
déforestation ]
2.2 (& land use changes) n Fossil fuels

: i

/ " M—...; - I’

A% 3“5“% : AN

4wy /décomposition — @) / e/ "’ P
o;@

P f
Combushbles fossrles ; |
(charbon, pétrole, gaz natureL1

33600 +120 - 3700 -244

matiére organique, T
en decomposxtlom"iW

12300 -40

Units: GtC (billions tons of carbon) or GtCIyear Stocks!
vanyp@climate.be



A Progression of Understanding: Greater and Greater

Certainty in Attribution

AR1 (1990) B —— =S —
“‘unequivocal detection '
not likely for a decade”

AR2 (1995): “balance of

evidence suggests
discernible human
influence”

AR3 (2001): “most of
the warming of the
past 50 years is likely
(odds 2 out of 3) due
to human activities”
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AR4 (2007): “most of Vi AR4

the warming is very AR1
likely (odds 9 out of 10) AR5 (2013) «lt is extremely likely AR2
due to greenhouse (odds 95 out of 100) that human influence AR3
gases” has been the dominant cause... »

T IPCC




RCP Scenarios: Atmospheric CO> concentration
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Global average surface temperature change
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Only the lowest (RCP2.6) scenario maintains
the global surface temperature increase above
the pre-industrial level to less than 2°C with at

least 66% probability

(IPCC 2013, Fig. SPM.7a)



18-20000 years ago (Last Glacial Maximum)

With permission from Dr. S. Joussaume, in « Climat d’hier a demain », CNRS éditions.
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Today, with +4-5°C globally

With permission from Dr. S. Joussaume, in « Climat d’hier a demain », CNRS éditions.
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North Europe - Map of temperature
changes: 2081-2100 with respect to
1986-2005 in the RCP8.5 scenario (annual)
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IPCC WG1 Fifth Assessment Report (Final Dratt) |



DJF seasonal changes in heavy precipitation (%),
2071-2100 compared to 1971-2000

RCP4.5 RCP8.5

Seasonal changes in heavy | I I [ I ~777 Significant change
precipitation in percent =25 =15 -5 5 15 25 35 45 \\\ Robust change

IPCC, AR5, WG I, Chap. 23, p. 1277



In Germany, many residents weren’t
prepared for the mass flooding as the rain

pelted down (May 2016)
RN R P

y & ! -4

Matthias Schrader / AP



In Puerto Rico, Hurricane Maria created the
worst humanitarian crisis in the US for

Source: FEMA, 24-9-2017



- O OO O O 0000 %« ]
Global mean sea level rise  (Ref: 1986-2005)
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Nile Delta: more than 10 million people live in the red
zone, which is less than 1 metre above sea level

Mediterranean Sea

1 m (3.3 ft.) sea-level rise
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Global ocean surface pH (projections)

Ocean Acidification, for RCP 8.5 (orange) & RCP2.6 (blue)
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IPCC ARS WGI, Fig SPM 07



Oceans are Acidifying Fast ..........

Changes in pH over the last 25 million years
8.6

8.4
82 “Today is a rare
= 87 event in the
787 history of the
76 ”
World
74 T T
-25 -20 -15 -10 5 0 5

time (million years before present)

* It is happening now, at a speed and to a level not experienced by marine
organisms for about 60 million years

*Mass extinctions linked to previous ocean acidification events

 Takes 10,000’ s of years to recover

furley etal. 2000 Slide courtesy of Carol Turley, PML
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Impacts are already underway

 Tropicsto the poles

 Onall continents and in the ocean
« Affecting rich and poor countries (but the
poor are more vulnerable everywhere)
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Climate tipping elements:

What are they and how worried should we be?

0 Most immediate threats
[ Threshold in distant future
I Disastrous, yet uncertain
I Competing factors at play
[ More research needed
I Gradual changes

Emerging Arctic Ozone Hole

Disappearing Artic Summer Sea Ice

Shifting Tundra
Melting Permafrost

Shifting Tundra
Melting Permafrost

Dying

Boreal Forests

.A..’ If
SW North
America

" Enduring

El Nino-Southern
Oscillation (ENSO)

Melting ¢ "
Greenland lce Y &
Sheet

Slowing Jet
Stream
Anoxi isrupted
Ocean Thermohaline
Circulation

Greening

Sahara/Sahel

Dying
Amazon
Rainforest

D ying
Boreal Forests

Melting Himalayan
Glaciers

Chaotic r
Indian Summer
Monsoon :

Weakened
Marine Carbon Pump

Releasaed
Methane
Hydrates

= Collapsing

Coral Reefs

Collapsing Deep Antarctic Circulation

‘Disintegrating
West Antarctic Ice 3t |

Environmental Defense Fund, 2017
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approximation of preindustrial levels)
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Unique & Extreme Distribution Global Large-scale
threatened weather ofimpacts aggregate singular
systems  events impacts events

or-2003-2012

Level of additional risk due to climate change

Undetectable Moderate Very high

AR5, WGII, Box SPM.1 Figure 1
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Cumulative total anthropogenic CO; emissions from 1870 {GtCO2)
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Limiting climate change will require substantial and
sustained reductions of greenhouse gas emissions.
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The window for action is rapidly closing

65% of the carbon budget compatible with a 2°C goal is already used
NB: this is with a probability greater than 66% to stay below 2°C

Amount
Remaining:

1000

GtCO,

Total Carbon
Budget:

2900

GtCO,

NB: Emissions in 2011: 38 GtCO2/yr AR5 WGI SPM

IPCC ARS Synthesis Report INTERGOVERNMENTAL PANEL ON ClimaTe chanee WMo UNEP
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Stabilization of atmospheric concentrations requires moving away from the
baseline — regardless of the mitigation goal.
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The more we wait, the more difficult it will be

80 ' ' L] L ]
70 + Peaking Year 203 : )
(following SRES A2 initially) 202,5/ - \
60 | 2029~ &\ -
2015~ @\ \ yoa | ©22.6%
50 F 20‘9./"_".-" ’ 6% \ e \" o
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w \
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Souwrce: Meinshausen et al. - Nature, 30th April 2009



Mitigation Measures

More efficient use of energy

Greater use of low-carbon and no-carbon energy
- Many of these technologies exist today

- But worldwide investment'in research in support of GHG mitigation
is small...

Improved carbon sinks

- Reduced deforestation and improved forest management
and planting of new forests

- Bio-energy with carbon capture and storage

Lifestyle and behavioural changes

AR5 WGIII SPM

IDCC & ¢
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GiCO,eq/vear (avoided emissions: the higher, the better)

L R on L

All sectors and regions have the
potential to contribute by 2030
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IPCC AR4 (2007)

Note: estimates do not include non-technical options, such as lifestyle changes.



Substantial reductions in emissions
would require large changes in
investment patterns e.g., from 2010
to 2029, in billions US dollars/year:

(mean numbers rounded, IPCC AR5 WGIII Fig SPM 9)

energy efficiency: +330
renewables: + 90
power plants w/ CCS: + 40
nuclear: + 40
power plants w/o CCS: - 60

fossil fuel extraction: -120



EU: annual cost of buying fossil fuels
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Sougge: www.energycoalition.eu



Mitigation can

e result in large
co-benefits for
human health
£ and other
PM,, Concentrations [pg/m’) Exposure Quintiles |Capita"pug/m'] Co-Benefits of Mitigation for Air Quality SOCietal gO als °
; I:; m’;u“““m"' :ﬁ:ﬁ:’ﬁ;ﬁu Black Carbon Sulfur Dicxide
@ 350 (et} 7,430,334 - 15,598,968 = -
@ 5070 (et 1} () smass.wmai A
@ =70 (Above Target 1) ) RMG3NI - 255095, 144 iy S

s £ Decreased
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Global Air Pollution (2005-2050, Relative 1o 2005) [%]

No Climate Stringent No Climate Stringent
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WHAT ¢ 1T
A BAG WOAX AND

We CReAle A BeTTer

WORLD FeR NoTHING ?

Joel Pett, USA Today

. SUSTAmAmeY

* GREEN Jops

" UVABLE CiTige

. REWABLES
> SLEAN MTER; AIR

* HEALTH
. e, eky =TI




If well designed, measures to
prevent climate change could

offer so many opportunities:

e Co-benefits in reduced pollution, health
improvement, employment, gender
equality, food security, reduced
poverty, energy independence...

e Opportunities to shift the tax burden
away from labour and implement
sustainable development

e Opportunities to integrate research

results in a useful, policy-relevant way,
accross disciplines (including social
sciences)



Ir les Changements Climatiques 2015

COP21/CMP11 e

-

Paris, France
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Paris Agreement

* Article 2:

+ (...) to strengthen the global response to the threat of climate

change, in the context of sustainable development and efforts
to eradicate poverty, including by:

» Holding the increase in the global average temperature to
well below 2 °C above pre-industrial levels and to pursue
efforts to limit the temperature increase to 1.5 °C above pre-
industrial levels, recognizing that this would significantly
reduce the risks and impacts of climate change;

» Increasing the ability to adapt (...) and foster climate

resilience and low greenhouse gas emissions development, in
a manner that does not threaten food production;

» Making finance flows consistent with a pathway towards low
greenhouse gas emissions and climate-resilient development



Paris Agreement
-

* Article 4:

+ 1.(...) Parties aim to reach global peaking of greenhouse gas
emissions as soon as possible, recognizing that peaking will
take longer for developing country Parties,

+ and to undertake rapid reductions thereafter in accordance
with best available science,

+ so as to achieve a balance between anthropogenic
emissions by sources and removals by sinks of

greenhouse gases in the second half of this century, on

the basis of equity, and in the context of sustainable development
and efforts to eradicate poverty

+ 3. Each Party’s successive nationally determined contribution
will represent a progression(...)



“Getting 196 Countries To Agree On Climate
Change Was The Easy Part. Now comes the real
work.”

(C. Figueres, World Economic Forum 2016, Davos)
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Comparison of global emission levels in 2025 and
2030 resulting from the implementation of the
intended nationally determined contributions
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UNFCCC, Aggregate effect of the intended nationally determined contributions: an update
http://unfccc.int/resource/docs/2016/cop22/eng/02.pdf
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What did « The Economist » say in
1990 already?

+ “Being dirty has lots of costs: being greener
than the competition may have many
advantages”

« “For far-sighted companies, the environment
may turn out to be the biggest opportunity for
enterprise and invention the industrial world has

seen.”

(Frances Cairncross, The Economist, 8 September 1990)



Conclusions (1/2)

- The challenge is huge: transform the world in
a few decades so that the whole world
activities are decarbonized, while poverty and
hunger are eliminated in a few decades

- It opens many economic opportunities, and
opportunities to address in a synergistic
manner other societal goals, such as the 17
Sustainable Development Goals.



Conclusions (2/2)

- Last but not least, addressing this challenge,
together, will allow us to look our children
and grand children into their eyes when they
will ask us how we contributed to avoiding
the announced environmental collapse.

- The finance world has a key role to play!



Yes, the planet got destroyed. But
for a beautiful moment in time we
created value for shareholders

“Yes, the planet got destroved. But for a beautiful moment
in time we created a lot of value for shareholders.”

http://www.newyorker.com/humor/issuecartoons/2012/11/26/cartoons_201211194#slide=6



SEMINARIES OVER DE FINANCIERING VAN DE TRANSITIE :
MEER GELD VOOR MINDER KOOLSTOF

SEMINAIRES SUR LE FINANCEMENT DE LA TRANSITION :
PLUS D’ARGENT POUR MOINS DE CARBONE
(Belgian Federal
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Please go and see the
latest movie with Al Gore

An
Inconvenient
Sequel:

Truth to Power

FIGHT LIKE YOUR WORLD DEPENDS ON IT

aninconvenient sequel
TRUTH TO POWER
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Publié chez De Boeck
supérieur,
octobre 2015

Straks (2017) in
Nederlands bij EPO

Jean-Pascal
van Ypersele

Une vie au coeur
des turbulences
climatiques

Entretien avec Thierry Libaert,
avec le concours de Philippe Lamotte

Préface de Yann Arthus-Bertrand
Postface de Brice Lalonde




Useful links:

www.ipcc.ch  : IPCC (reports and videos)

www.climate.be/vanyp : my slides and other
documents

www.skepticalscience.com: excellent
responses to contrarians arguments

On Twitter: @JPvanYpersele
and @IPCC_CH

Jean-Pascal van Ypersele
(vanyp@climate.be)



Walking the talk...

Energy audit of our home
Strong external insulation (wood fibre)
Ultra-efficient windows

Airtightness inspecting + heat-recovery
mechanical ventilation

Oil furnace replaced by geothermal heat
pump principally fed with PV pannels

Non-tropical wood
Small, used electric car
Electric bicycles



Trying to be coherent
(external insulai;_!on
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J’essaye d’etre coheéerent...




