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<+— current level

For millennia, atmospheric carbon dioxide had never been above this line
<+— 1950 level

<ZX: NASA homepage, https://climate.nasa.gov/evidence/>
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Based on graph by Jos Hagelaars at https://ourchangingclimate. wordpress.com/2013/03/19/the-two-epochs-of-marcott/ from A Reconstruction of Regional and
Global Temperature for the Past 11,300 Years by Shaun A. Marcott, Jeremy D. Shakun, Peter U. Clark, Alan C. Mix at http://science.sciencemag.org/content/339/6124/1198
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Holding pattern ©NewsScientist

In the second half of July, ablocking event froze the meanders of the jet stream over
Europe and Asia. The pattern led to extreme weather across the continents

COLD, LOW PRESSURE AIR
encourages rain over
mountains to the north

; of Pakistan

‘f/

European warm spell & ]

HOT, WET AIR from Africa e
dumps moisture over g

* eastern Europe,

* becoming HOT DRY AIR,

e which causesthe
heatwave in Moscow

20-27 July 2010
.+ Land surface temperature anomaly (°C)
- KE}&} (compared to temperatures for the same dates
) from 2000 to 2008)

RN 0 -

SOURCE: NASA/UK MET OFFICE
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Food Price Index
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The Cause Of Riots And The Price of Food

I
Haiti (5), Egypt (3).

Allgeria (4), Saudi Arabia' (1)

Mauritania (1), Sudan (1), Yemen (300+) _|

< 3 : New England Complex System Institute
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"Around the world,
climate change
increases the risk of
instability and conflict.
Make no mistake, it will
impact how our military
defends our country’

- President Barack Obama
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World on track to lose two-thirdsof wild 2020 77}X| 19704 CHH| Of M S =
animals by 2020, major report warns 2/37} AFBHE o™

Living Planet Index shows vertebrate populations are set to
decline by 67% on 1970 levels unless urgent action is taken to M| KA K
reduce humanity’s impact i
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1970 1980 1550 2000 o
==

A A victim of poachers in Kenya: elephants are among the species most impacted by humans, the WWF report I—I . | ;. E _I -I
found. Photograph: imageBROKER/REX/Shutterstock E * WW FI 2018I 2018 X o o _I_A
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2018'F 589, 20194 57 %

Rank T Score** 18. | & [ Ukraine 60.09 34. | & | Argentina 49.01
19. | & | Luxembourg 59.92 35. | & | Spain 48.97

- 20. | 4 | Romania 59.42 36. | v | Austria 48.78

-] 21. | w | France 59.30 37. | ¥ | Thailand 48.71

- | | 220 [ v ]| Braail 59.29 38. | v | Indonesia 48.68

4, | = | sweden 76.28 23, | ¥ | ltaly 58.69 39. | & | South Africa 48.25
5 | & | Morocco 70.48 24. | & | Egypt 57.49 40. | & | Bulgaria 48.11
6. | v | Lithuania 70.47 25. | & | Mexico 56.82 41. | v | Poland 47.59
7 | A Latvia 68.31 26. L J Slevak Republic 56.61 42, | A Hungary 46.79
8. | = | United Kingdom 65.92 27. | ¥ | Germany 55.18 43. | v | Slovenia 44.90
9. | & | Switzerland 65.42 28. | &4 | MNetherlands 54.11 44, | w | Mew Zealand 44,61
10. | & | Malta 65.06 29. | v | Belarus 53.31 45. | v | Estonia 44.37
11. | & | India 67.93 30. | & | Greece 50.86 46. | v | Cyprus 44.34
12. | v | Norway 62.80 31. | & | Belgium 50.63 47. | ¥ | Algeria 42.10
13. | * | Finland 62.61 32. | & [ Czech Republic 4973 4 Ireland 40.84
14. | v | Croatia 62.39 33. |4 | China 49.60 A Japan 40.63
15. | & Denmark £1.96 v Turkey 40.22
16. | & | European Union (28) 60.65 4  Malaysia 38.08
17. | & | Portugal 60.54 &  Russian Federation 37.59
i Kazakhstan 36.47

v Canada 34.26

At=: Climate Change Performance Index 2019 A | sraka 3127
¥  Chinese Taipei 28.80

4  Republic of Korea 28.53

4  Islamic Republic of Iran 23.94

¥  United States 18.82

Saudi Arabia
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EMISSIONS [MtCO2e/a]
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= Historical emissions, excl forestry
Historical emissions/removals from forestry
mmes Current policy projections
@® 2020 pledge
----- Reference for 2020 pledge
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NDC (domestic target)
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=== Planned policy projections

§ Climate
Action
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=X : Climate Action Tracker,
https://climateactiontracker.org/countries/south-korea/
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@ Financing Country ®
I 30,010 MW UNITED DENMA?K
China RECAND T T e \ooiang ARV
’ POLAN
. 5,132 MW BELclm’/‘
& UKRAINE
South Korea CAusTRIA KAZAKHSTAN
FRANCE
. 2,520 MW ___ ROMANIA
Japan ITALY, “*@BULGARIA. ( S N
B LD e KYRGYZSTAN W oRT1 &
Bl 2,000 MW SPAIN GREECE TU@EY TURKMENISTAN /s -KOREA
o S : L~ s@UH
Germany - Ty " KGREM -
§ 500 MW TUNISIA RAG  IRAN AFCHANISTAN} L e < -
United States MOROCCO ~~"“J0RDAN _/pﬁAK.,STAN R 2{
ALGERIA VA @‘ 5 o NEPALL, ~ " %, Sy -
EGYPIP\ SAUDI 2 A > . 3 7
. . ARABIA NREDL e BANCRDESH L, TAIWAN
@ Recipient Country ® i eRAMTES INDIA NN VY
MAURITANIA LAOSA = 4
NS \,»' -
I 6,600 MW MALI NIGER ERITREA. VEMEN MYANMAR
CHAD THAILAND
Egypt SENECAL o URKINA B QVIETINAM y
S PHITIBPINES
w S
I 5,700 MW GU]NEIL\\IORFVASO NIGERIA souty ETHIOPIA e g
. COAST SUDAN SRILANKA = )
Vietnam CAMEROON T MALAYSIA | K
— 5,220 MW KENYA D) N LRS! ~
GABON DEMOCRATIC— D\ S .
Bangladesh REPUBLIC OF 2>, s .
THE CONGO __INDONESIA '
= 3,660 MW B @1 o
Indonesia NCoLA ) ‘ eyt o
I 3,310 MW ZAMBIQ P O &
Pakistan I "2'@BWE " MADAGASCAR : K
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=N : Global Coal Finance Tracker,

https://endcoal.org/finance-tracker/
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Beyond the Limits

“for integrating climate
change into long-run
macroeconomic analysis”

“for integrating technological
innovations into long-run
macroeconomic analysis”

lll. Niklas Elmehed. © Nobel Media lll. Niklas ElImehed. © Nobel Media

William D. Nordhaus Paul M. Romer
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Directed Technical Change

® Stephie Fried : Climate Policy and Innovation : A Quantative Macroeconomic Analysis

( American Economic Journal, Macroeconomics, 2018)

® Daron Acemoglu et al. : The Environment and Directed Technical Change

( American Economic Review, 2012)

® Philippe Aghion et al. : Carbon Taxes, Path Dependency, and Directed Technical Change, Evidence
from the Auto Industry  ( National Bureau of Economic Research, 2012 )



Fried : Climate Policy and Innovation : A Quantative Macroeconomic Analysis
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Acemoglu et al. : The Environment and Directed Technical Change
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Aghion et al. : Carbon Taxes, Path Dependency, and Directed Technical Change, Evidence
from the Auto Industry
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Table 3: Regressions of clean and dirty patents

(1) (2) (3) (4) (5) (6)
Dependent Variable Clean Patents Dirty Patents
Fuel Price 0.970* 0.962* -0.565"** -0.553"**
In(FP) (0.374) (0.379) (0.362) (0.1486) (0.205) (0.143)
R&D subsidies -0.005 -0.006
In(R&D) (0.023) 0.024 (0.021) 0.021
Emission Regulation
(0.276) (0.197)
Clean Spillover 0.268**" 0.301*** 0.266""" -0.093* -0.078 -0.058
(0.076) (0.087) (0.087) (0.048) (0.067) (0.066)
Dirty Spillover -0.168"* -0.207** -0.160" 0.151* 0.132 0.114
(0.085) (0.098) (0.097) (0.064) (0.082) (0.081)
Own Stock Clean 0_306*** .32 0. 303" -0.002 -0.004 0.016
(0.026) (0.027) (0.026) (0.022) (0.022) (0.026)
Own Stock Dirty 01 3g%" 0-A35"* 0.139*** 0.557*** 0.549*** 0.542***
(0.017) (0.017) (0.017) (0.031) (0.022) (0.020)
Observations 68240 68240 68240 68240 68240 68240
Firms 3412 3412 3412 3412 3412 3412
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Horizon Europe global challenges clusters

rorean Inclusive and
secure societies Other
5% 4%
Health Cli
Imate, energy,
Horizon 15% and mobility
29%
p Food and natural Digital and

THE NEXT EU RESEARCH & INNOVATION resources industry
PROGRAMME (2021-2027) 19% 28%

Total funding = €52.7 billion ($61.7 billion)
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2015 =271 2A7IA H|ETF =9

Annual CO:2 emissions, 2015

Annual carbon dioxide (CQO:z) emissions, measured in tonnes per year.

0t 100 million t 500 million t 2 billion t 4 billion t 7.5 billion t
No data 50 million t 250 million t 1 billion t 3 billion t

12 billion t
5 billion t 10 billion t

Source: Global Carbon Project; Carbon Dioxide Information Analysis Centre (CDIAC)
OurWorldInData.org/co2-and-other-greenhouse-gas-emissions/ » CC BY g
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Malmo — an ecosystem of actors working towards a climate neutral Malmo 2030
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The following is the final feedback on the overall package of measures .

All fields of action : m

Transnational network for renewable energy
Power EO1 | Frankfurt
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2. 22l o{C| 2 7}0FStLE(Where do we want to go)?

Paris Agreement

Article 4

19.  All Parties should strive to formulate and communicate long-term low greenhouse
gas emission development strategies, mindful of Article 2 taking into account their
common but differentiated responsibilities and respective capabilities, in the light of
different national circumstances.

Decision 1/CP.21

35.  Invites Parties to communicate. by 2020, to the secretariat mid-century. long-term
low greenhouse gas emission development strategies in accordance with Article 4,
paragraph 19. of the Agreement. and requests the secretariat to publish on the UNFCCC
website Parties’ low greenhouse gas emission development strategies as communicated:
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2. 22 o{C| 2 7}0}StLE(Where do we want to go)?

Paris Agreement

Article 2

1. This Agreement. in enhancing the implementation of the Convention. including its
objective, aims to strengthen the global response to the threat of climate change. in the
context of sustainable development and efforts to eradicate poverty. including by:

(a) Holding the increase in the global average temperature to well below 2 °C
above pre-industrial levels and pursuing efforts to limit the temperature increase to 1.5 °C
above pre-industrial levels. recogmzing that this would significantly reduce the risks and
impacts of climate change:

(b)  Increasing the ability to adapt to the adverse impacts of climate change and
foster climate resilience and low greenhouse gas emissions development. in a manner that
does not threaten food production; and

(¢)  Making finance flows consistent with a pathway towards low greenhouse gas
emissions and climate-resilient development.

2. This Agreement will be implemented to reflect equity and the principle of common
but differentiated responsibilities and respective capabilities. in the light of different
national circumstances.
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& IPCC Special Report: Limiting
= Global Warming to 1.5°C Will

Sustainable Energy (US)

Require “Unprecedented”
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