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Primary energy consumption and total global
emissions are increasing
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http://www.ogj.com/articles/2017/01/bp-energy-outlook-global-energy-demand-to-grow-30-to-2035.html
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1985 1990 1995 2000 2005 2010 2015

Year
Globally averaged CO:z mole fraction (a)
and its growth rate (b) from 1984 to 2017.
Increases in successive annual means are
shown as the shaded columns in (b). The
red line in (a) is the monthly mean with
the seasonal variation removed; the blue
dots and line depict the monthly averages.
Observations from 129 stations have been
used for this analysis.

- 1985 1990 1995 2000 2005 20010 2015
Year
Globally averaged CHs mole fraction (a)
and its growth rate (b) from 1984 to
2017. Increases in successive annual
means are shown as the shaded columns
in [(b). The red line in (a) is the monthly
mean with the seasonal variation
removed; the blue dots and line depict the
monthly averages. Observations from 126
stations have been used for this analysis.
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Year
Globally averaged N20 mole fraction (a)
and its growth rate (b) from 1984 to
2017. Increases in successive annual
means are shown as the shaded columns
in (b). The red line in (a) is the monthly
mean with the seasonal variation
removed, in this plot it is overlapping with
the blue dots and line that depict the
monthly averages. Observations from 96
stations have been used for this analysis.




Present-day warming

Regional warming in the decade 2006—-2015 relative to 1850-1900

Annual average warming
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Number of world natural catastrophes
1980-2017
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PARIS EMISSIONS PATH & CLIMATE RISKS

< “INCOMPATIBLE WITH
AN ORGANISED GLOBAL

PARIS ACTIONS COMMUNITY”

< “OUTRIGHT CHADS”

< “VERY DANGEROUS”

PARIS TARGET BOUNDARY

WARMING
ALREADY IN
THE CLIMATE
SYSTEM

< ARCTIC SEA ICE &
WEST ANTARCTIC ICE
TIPPING POINTS



1.5°C In the Paris Agreement

* Paris Agreement included the aim to hold
the increase In the global temperature to
well below 2 °C and to pursue efforts to
limit the temperature increase to 1.5 °C
above preindustrial levels.

« New science outlines how the risks and
iImpacts of climate change increase
between 1.5°C and 2°C .



What is the difference between
a 2°C world and a 4°C world?

« 1 - 2 billion additional people with water stress
» Impacts on cereal productivity

* Increased coastal flooding and storms

» Greater depth of seasonal permafrost thaw

DISASTROUS

* Up to 3.2 billion additional people with water
stress

* Risk of major extinctions around the globe

» Substantial global impact on major crops
 Long-term prospect of sea level rise

* There is no certainty that adaptationto a4 C
world is possible




What is the difference between
a 2°C world and a 4°C world?

Reply in just 2 words

“Human civilisation”.

+ 4 Prof. Hans Joachim Schellnhuber




PARIS AGREEMENT RUSSIAN ROULETTE

Probabillity to
survive

5/6 or 83 %

The Paris agreement emisionns path has a
50% chance of exceeding 4°C

(probability to “survive” 50%)



Projections Europe (RCP4.5)
2081-2100 versus 1986-2005
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HALF A DEGREE OF WARMING

MAKES A BIG DIFFERENCE:
EXPLAINING IPCC'S 1.5°C SPECIAL REPORT
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HALF A DEGREE OF WARMING

MAKES A BIG DIFFERENCE:
EXPLAINING IPCC'S 1.5°C SPECIAL REPORT

1.5°C 2°C 2°C IMPACTS
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HALF A DEGREE OF WARMING

MAKES A BIG DIFFERENCE:
EXPLAINING IPCC'S 1.5°C SPECIAL REPORT
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The Mediterranean is regarded as a
climate change hot spot

2 maln reasons

 stronger warming of the regional land-based
hot extremes compared to the mean global
temperature warming

« substantial decreases in mean precipitation
with associated substantial increases in dry
spells.



The Mediterranean is regarded as a
climate change hot spot

Warming of

1.5°C or less

Warming of
1.5°C -2°C

Warming of
2°C - 3°C

dry-spells

water deficit

Increase (about 7%)
in dry-spells

Reduction in runoff of
about 9% (likely
range: 4.5-15.5%)

Risk of water deficit

High confidence of
further increases
(11%) in dry spells

High confidence of
further reductions
(about 17%) in
runoff (likely range
8—28%)

Higher risks for
water deficit

Substantial
reductions in
precipitation very
likely

Substantial
reductions runoff
very likely

Very high risks for
water deficit



IMPACTS ON SEA LEVEL RISE...

2.0°C 3.0°C 4.0°C

Fewer opportunities for Near-complete melting of the | 470-760 million people at risk;
‘ infrastructure adaptation; ‘ Greenland ice sheet; Sea level rise of nearly
Sea level rise of 56cm Sea level rise of 7+ meters 9 meters



IMPACTS ON WATER AT...

2.0°C 3.0°C 4.0°C

8% of the global
population faces severe
water shortages

Almost half of More frequent
Himalayan high mountain and severe extreme
glaciers lost droughts




IMPACTS ON FOOD AT...

2.0°C 3.0°C 4.0°C

Agricultural yields Fish species go High levels of food
fall rapidly extinct locally insecurity, development

path reversed



IMPACTS ON FLORA & FAUNA AT...

2.0°C 3.0°C 4.0°C

All coral reefs ‘ Marine ecosystems Half of all plant and

disappear may collapse animal species face

local extinction



How Close Are We to 1.5°C?

Current
warming rate
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If the current warming rate continues, the world would
reach human-induced global warming of 1.5°C around
2040



The view to 2050 and beyond
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For limiting global warming to below...

1,5°C
» global net anthropogenic CO, emissions must

decline by about 45% (40-60%) from 2010
levels by 2030,

* reaching net zero by 2050 (2045—-2055)

2°C

* CO, emissions should decline by about
20% (10-30%) by 2030 and

* reach net zero around 2075 (2065-2080)




All pathways that limit global warming
to 1.5°C...

 project the use of carbon dioxide removal on the
order of 100—1000 GtCO, over the 21st century.

* require rapid and far-reaching transitions in
energy, land, urban and infrastructure and
Industrial systems.

* These systems transitions are unprecedented in
terms of scale and imply deep emissions
reductions in all sectors, a wide portfolio of
mitigation options and a significant upscaling of
iInvestments in those options



SCIENCE OF THE
ENVIRONMENT
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£8.6 million UK research programme on greenhouse
gas removal

20 April 2017

New research will investigate ways to remove greenhouse gases from the atmosphere to counteract global
warming.

The UK is committed to the 2015 Paris Agreement to keep global temperature rise well below 2°C and pursue efforts to
limit the temperature increase to 1-5°C above pre-industrial levels. Alongside significant emission reductions, large-
scale removal of greenhouse gases from the atmosphere could considerably increase the likelihood of achieving this
goal. Researchers know there are ways to approach this challenge but they have yet to be demonstrated on scales that
are climatically-significant. Major questions remain around their feasibility, as well as impacts on society and public
attitudes.



The active removal of GHGs from the atmosphere

,Negative emissions”, could be achieved using a
variety of techniques. The most promising include:

« Enhancing natural land sinks. Increasing tree
cover and improving forest management,
Increasing the amount of carbon stored in soll,
restoring peatlands .

» Transferring CO, to geological storage. CO, can
be taken from the atmosphere, directly or via
plants, and pumped into underground storage in

geological formations.



Bioenergy with carbon capture and
sequestration (BECCS) power plant
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Enhanced weathering
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) (reforestation).

y : e '/ ) Bioenergy with carbon capture and storage (BECCS)
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'—,\ Farming bioenergy crops, which extract CO,
. :
8 ) Building with biomass from the atmosphere as they grow, and then

/ \ B burning them for energy and sequestering the
Using plant-based materials in

/

X

f resulting emissions underground.
( construction, storing carbon and 1 ]

/

preserving it for as long as the
building remains standing.

Soil carbon sequestration

Using measures, such as modern farming i
methods, grassland restoration and creation ¥
of wetlands and ponds, to reverse past losses

of soil carbon and sequester CO..

Biochar

Burning biomass to create biochar and
adding it to soils where it holds on to its
carbon for hundreds or thousands of years.
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Strengthening the Global Response in the Context of
Sustainable Development and Efforts to Eradicate Poverty

Mitigation options consistent with 1.5°C pathways are
associated with multiple synergies and trade-offs across the
Sustainable Development Goals (SDGSs).

The total number of possible synergies exceeds the number
of trade-offs.

Sustainable development supports, and often enables, the
fundamental societal strengthening the capacities for climate
action of national authorities, civil society, the private sector,
Indigenous peoples and local communities

International cooperation can provide an enabling
environment for this to be achieved and is a critical enabler for
developing countries and vulnerable regions.



How we can limit global warming to 1.5°C
The most important things to do in the next 5 to 10 years

Sustain renewables

MOST IMPORTANT
SHORT TERM )r-

glin)ate‘:
= growth Y
mmEm
Renovate 3-5% of No new coal
buildings per year @ @ power plants
New buildings zero-e STEPS FOR A Last Fossil
zero emissions ﬁ 1 o) E_BEV  fyel car sold
from 2020 ﬁ ® ORMQO® before 2035
Best practice b/ /y Develop 1.5°C vision
in agriculture fFor aviation & shipping

low-e
Zero deforestation ! “

New industrial installations
by 2020s low carbon after 2020



There are many factors that affect the feasibility
of different adaptation and mitigation options

Environmental Technological
feasibility feasibility

Geophysical T? Economic
feasibility 0 feasibility
2y
Institutional Social/cultural feasi-

feasibility bility



How to invest in mitigation

Fossil-fuel

subsidy reform Energy

efficiency

Upstream methane
reductions

Renewables
investment

IEA, 2015



EU Energy Efficiency strategy

2015, the Energy Union strategy set five objectives including
‘outting energy efficiency first’ in order to lower the demand for
energy.

2016, the European Commission put forward the Clean Energy for
All Europeans proposals (binding target of 30% improvement in EU
energy efficiency)

April 2018, the European Parliament adopted new parts of the

package, specifically “energy performance of buildings”, “renewable
energy” and “energy efficiency”.

July 2018 the revised Energy Performance of Buildings Directive
came into force (huge potential for energy efficiency gains in the EU
building sector, includes measures that advance the rate of building
renovation and enhance the energy performances of new buildings,
investing in smart technology)



ENERGY

b Energy

efficiency:
tackling energy

i -
e TR B loss is essential
When we extract,
transform or transport, = .
we Ios.e energy. We end - 1 I nn Ovat lve
solutions must
fundamentally

change the way we
produce, store,
transport and use
energy




Adaptation + Mitigation Synergies

Adaptation

Forest protection

Land use changes,
Relocation

Infrastructure &
Building design

Flood mitigation
Emergency Response
Business Continuity plans

Community engagement



If we are serious about “saving the
planet”, then this will require a
fundamental rethinking in economy model

» Reduction of resource consumption

 Management that emphasize
optimization, not maximization

* Behavioural changes



