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We understand and can attribute global
warming to human activities

Greenhouse gases:
Carbon dioxide, methane,
nitrous oxide, ...

Energy from AR
the sun //W\,\

\ Adding greenhouse gases
traps more energy and

heats the planet
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Source - IPCC SR15 Figure SPM.1; NASA blue marble; Dr Joeri Rogelj e e EE e



Source: UK Met Office
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Rapid global decarbonisation required

Billion tonnes of CO,/yr
50

“Limiting warming to 1.5°C is possible within

20 the laws of chemistry and physics but doing
so would require unprecedented changes,”
Pathways limiting global warming to 1.5°C said Jim Skea, Co-Chair of IPCC Working
30 with no or limited overshoot
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Climate
change is
seen as a
major threat

Source — Pew Research Centre:

Nearly equal shares view climate
change and the spread of disease as a
major threat

% who say ___is a major threat to their country

Il More common response
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Source: Summer 2020 Global Attitudes Survey. Q13a, d.
PEW RESEARCH CENTER

https://www.pewresearch.org/fact-tank/2020/10/16/many-globally-are-as-concerned-about-

climate-change-as-about-the-spread-of-infectious-diseases/

Views of climate change as a major threat have increased in many countries
% who say global climate change is a major threat to their country
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Note: Countries shown experienced a 10 percentage point change or greater over this time period. In Italy, 2020 survey was conducted by
telephone; surveys were conducted face-to-face 2013-2018. All differences shown are 2013-2020, except for the Netherlands (2016-2020)
and the U.S. (2012-2020).

Source: Summer 2020 Global Attitudes Survey. Q13a.
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https://www.pewresearch.org/fact-tank/2020/10/16/many-globally-are-as-concerned-about-climate-change-as-about-the-spread-of-infectious-diseases/

UK Climate Change Act

“It is the duty of the Secretary of
State to ensure that the net UK
carbon account for the year
2050 is at least 100% lower
than the 1990 baseline.”

Climate Change Act 2008
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Net-zero means THIS and THIS...

2020s




Net-zero means THIS and THIS...

2020s | 2030s

2040s

Operational measures, new plane efficiency, constrained demand growth, limited sustainable biofuels
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Energy and global

greenhouse gas
emissions

Source — Our World in data:
https://ourworldindata.org/emissions-by-sector

Global greenhouse gas emissions by sector SIEE
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).
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E nergy N 50 Largest Corporations by Revenue, 2016 (in Billions)
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Source — Visual Capitalist: Grantham InStltUte
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https://www.theccc.org.uk/publication/net-zero-the-uks-
contribution-to-stopping-global-warming/
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1,661kg CO,e
E

Net-zero (demand-led)
1,160kg CO,e

Core Scenario
3,475kg CO.e

14,752kg CO,e

1990 2017



https://www.theccc.org.uk/publication/net-zero-the-uks-contribution-to-stopping-global-warming/

The energy bit is relatively
straightforward...

Energy = around 67% of
current home greenhouse
gas emissions

~3.6 (6.1*) GW/year ~1.2 million BEVs/year ~600k installations/year
(300 x 12MW turbines/year) (136 per hour) (68 per hour)
(current 4GW/year) (current 331 vehicles/hour)  (current 182 boilers/hour)
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Technology alone doesn’t achieve carbon targets

9%

Role of societal and behavioural changes

Low-carbon technologies or fuels not
societal / behavioural changes

38%

B Measures with a combination of low-
carbon technologies and societal /
behavioural changes

Largely societal or behavioural changes

Source: CCC analysis
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And folks might need some help...

15th February 2020 16th February 2020

Period Price (inc. VAT)

00:00 - 00:30
00:30 - 01:00
01:00 - 01:30
01:30 - 02:00
02:00 - 02:30
02:30 - 03:00
03:00 - 03:30
03:30 - 04:00
04:00 - 04:30
04:30 - 05:00
05:00 - 05:30
05:30 - 06:00

0 & R

00:00 01:00 02:00 03:00 0400 05:00 06:00 07:00 08:00

Complicated time of
use pricing

Solar @ Battery @ Grid Charging

1.58 p/kWh
1.58 p/kWh
1.97 p/kWh

0.63 p/kWh

-1.68 p/kWh
-2.10 p/kWh
-2.10 p/kWh
-3.19 p/kWh
-2.94 p/kWh
-2.94 p/kWh
-2.31 p/kWh

-2.10 p/kWh

Grid

Different kit

’ i Business items
|

Y|

Upfront costs

Grantham Institute

Climate Change and the Environment

An Institute of Imperial College London



