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Take Home Messages

® 2023 is a special climate year
® Scenarios to limit temperature increase to 1.5°C
e It is still possible if we act fast
e But only if we focus on ALL greenhouse gases
" Non-CO2 greenhouse gases:
e Can be reduced to zero
® Except for emissions from food production
" What is needed: energy and protein transition
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2023 is a s pecia | year Global temperatures at record levels in 2023
Daily global average air temperature, 1940-2023
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https://www.bbc.com/news/science-environment-67861954
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2023 is a special year

" Record high temperatures -
totally off chart

" Mindboggling high sea
surface temperatures

Ocean temperatures highest on record
Daily average sea surface temperature, 1979-2023
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2023 is a special year

Canada Has Seen Record Wildfire Emissions in 2023
Cumulative annual carbon emissions (megatons)
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Most important
greenhouse gases?
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Most important emitters?

Emissions (million metric tons)
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IPCC model projections for global warming

Global average surface temperature change
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IPCC www.ipcc.ch

4 B Unless there are immediate,
rapid, and large-scale
reductions in greenhouse gas
emissions, limiting warming to
1.5°C will be beyond reach.
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http://www.ipcc.ch/
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& £ Recent changes in the climate

are widespread, rapid, and
intensifying, and
unprecedented in thousands
of years.

IGG

INTERGOVERNMENTAL PANEL ON cllmate change Q Q



http://www.ipcc.ch/

Paris Agreement

_— INGTIUNS UInes
‘Conférence sur les Changements Climatiques 2015

Long term goal:

“Holding the increase in the
global average temperature to
well below 2 °C (...) to pursue

efforts to limit the temperature
increase to 1.5 °C”

Paris -France .
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Limiting Warming to 1.5 degrees is still possible

GHG emissions (GtCO,e/year)
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IPCC 1.5°C Scenario: zero CO, and reduced non-CO,
emissions after 2030

a) Observed global temperature change and modeled
responses to stylized anthropogenic emission and forcing pathways

Global warming relative to 1850-1900 (°C)

2

Observed monthly global
mean surface temperature

Estimated anthropogenic
warming to date and -
likely range

Likely range of modeled responses to stylized pathways

[[1Global COz2 emissions reach net zero in 2055 while net
non-CO:2 radiative forcing is reduced after 2030 (grey in b, c & d)

2017 [

» [ Faster CO2 reductions (blue in b & ¢) result in a higher
probability of limiting warming to 1.5°C

> [ No reduction of net non-CO: radiative forcing (purple in d)
results in a lower probability of limiting warming to 1.5°C ’
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https://www.ipcc.ch/site/assets/uploads/sites/2/2022/06/SPM_version_report_LR.pdf

In optimistic futures it is difficult to reduce non-CO,
greenhouse gas emissions

Non-CO, emissions relative to 2010

Emissions of non-CO2 forcers are also reduced
or limited in pathways limiting global warming
to 1.5°C with no or limited overshoot, but
they do not reach zero globally.

Global total net CO2 emissions

Billion tonnes of CO,/yr

Methane emissions

In pathways limiting global warming to 1.5°C 1
with no or limited overshoot as well as in

pathways with a high overshoot, CO2 emissions

are reduced to net zero globally around 2050.
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In optimistic futures it is difficult to reduce non-CO,
greenhouse gas emissions from food production

Non-CO, emissions relative to 2010

Emissions of non-COz2 forcers are also reduced Nitrous oxide emissions
or limited in pathways limiting global warming

to 1.5°C with no or limited overshoot, but

they do not reach zero globally. ]

Methane emissions

]
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Needed: more efficient food production and changes in
diets (protein transition)

Non-CO, emissions relative to 2010

Emissions of non-COz2 forcers are also reduced Nitrous oxide emissions
or limited in pathways limiting global warming

to 1.5°C with no or limited overshoot, but

they do not reach zero globally. ]

Methane emissions
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Needed: more efficient food production and changes in
diets (protein transition)
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GLOBAL GREENHOUSE GAS EMISSIONS BY ECONOMIC SECTOR

EMISSIONS DATA FROM 2019

Transportation
15%

Other Energy
10%

Source: IPCC, 2022: Summary for Policymakers.

Agriculture,
Forestry and
Other Land Use
22%

Buildings

6%

Electricity and
Heat Production
23%

EconoFact: econofact.org

21



GHG emissions of meat are larger than of vegetables

Greenhouse gas emissions per kilogram of food product m
Emissions are measured in carbon dioxide equivalents (CO2eq). This means non-CO2 gases are weighted by the
amount of warming they cause over a 100-year timescale.

Beef (beef herc) | ©° 5 <o
Lamb & Mutton | 3.7 o
Beef (dairy herc) | - > <o
prawns (farmed) NG ¢ 27 <o
Cheese NG 20 06 kg
Pig Meat N 12 31 kg
Poultry Meat I © 27 k9
Eggs l 4 67 kg
Rice [l 4 45 kg
Tofu (soybeans) ] 216 kg
Mitk il 215 kg
Tomatoes JJjj 2.09 kg
Maize ] 1.7 kg
Wheat & Rye . 1.57 kg
Peas J] 0.98 kg
Bananas ] 0.86 kg
Potatoes l 0.46 kg
Nuts | 0.43 kg

0 kg 20 kg 40 kg 60 kg 80 kg

Source: Poore, J., & Nemecek, T, (2018). Reducing food’'s environmental impacts through producers and consumers

Note: Greenhouse gases are weighted by their global warming potential value (GWP100). GWP 100 measuras the ralative warming impact of
one molecule of a greenhouse gas, relative to carbon dioxide, over 100 years

OurWorldinData org/environmental-impacts-of-food - CC BY

W £ (Source Ritchie & Roser, 2021)
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Needed: more efficient food production and changes in
diets (protein transition)

Cumulative food system GHG emissions
in Gt CO2-we; 2020-2100

Business as usual |, 1 :5
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Plant-rich diet= | o8 GHG Budget. To have a 2/3
1€ chance of staying within the
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High efficiency i 817 policymakers, global total
' emissions (not just food
: emissions) should stay
Haif waste " 99% below 500 Gt CO2-we.
I
I
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Source: Michael A. Clark, et al. Global food system emissions could preclude achieving the 1.5° and 2°C climate

change targets. Science. 2020.
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Temperature increase by 2100

2100 WARMING PROJECTIONS gglimate Dec 2023 ) Global emissions
(. | N Tracker Update stable

Emissions and expected warming based on pledges and current policies
60 Warming projected ) 2030 targets weak
50 — by 2100 ) National net-zero

Historical = +2.9°CHigh targets give hope,

Global GHG emissions GtCOze /year

40 Policies & action if fully implemented
30 — | +2.5°C Low ) Large gap in 2030
|—2030 targets only
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https://climateactiontracker.org/global/temperatures/

5 shifts that give hope

SHIFT 5

Electrification & industry SHIFI' ‘I
Electrification in transport and buildings has . .
progressed significantly and all industry is b L R B
now working on zero carbon strategies. Climate change discourse has become
mainstream. Civil and legal action
E pushes governments and companies.
SHIFT 4 ’
. N
Energy supply $ Paris
Renewables reached cost parity with Agreement
fossils and power systems are shifting to Goal
decentralised, flexible models. oa

ﬁ @ SHIFT 2

SH"'T 3 Vision, goals & policies
Source: Five major shifts since the Paris

- — > Widely recognised that emissions have
Agreement that give hope in a just, Paris- Investors & business

bl ition | NewCli to be reduced to zero by every country
Icor:?attl € transition ewtlimate Every investor and every business feels across the economy.
nstitute

pressure to act on climate.

WAGENINGEN
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https://newclimate.org/resources/publications/five-major-shifts-since-the-paris-agreement-that-give-hope-in-a-just-paris
https://newclimate.org/resources/publications/five-major-shifts-since-the-paris-agreement-that-give-hope-in-a-just-paris
https://newclimate.org/resources/publications/five-major-shifts-since-the-paris-agreement-that-give-hope-in-a-just-paris
https://newclimate.org/resources/publications/five-major-shifts-since-the-paris-agreement-that-give-hope-in-a-just-paris
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