Comparison: how much does our research emit?

carbon footoring of NMR inef , Assuming you run 3 NMR magnets,
arbon footprint o NSHUMEN  including cryoprobe and solids, 600, 700,

800 MHz, which serve 20 people:

Country Austria v ]

CO2 equivalents 96 g/kWh

Spectrometer setup Boil off Power consumption
Liquefier Console COg3 equivalents | Helium Nitrogen Spectrometer He liq N liq
800 (4K) v Solids & liquids w/cryo v || 8907 kglyear | 7.9 Liweek 100 L/week 8.8 kW 0.29 kW 0.30 kW details
:700 (4K) Vj iSoIid state vj 4090 kg/year 4.4 L/week 80 L/week 3.8 kW 0.16 kKW 0.24 kW details
1600 (4K) v Solids & liquids v || 3076 kglyear | 2.7 Liweek 50 Liweek 3 kW 0.10 kW 0.15kW details
Add spectrometer < 16 tons CO,., per year, I.e. 0.8 tons per person

Calculation details

Consumption Conversion CO2 equiv

He boil off (800 MHz) 7.9 L/week iéZGSQKg\(I)hz/;LWh (World) 2575 kWh/year 1251 kg/year Th e 5 _ d ay t rl p t 0 E N C 2 O 2 5 p ro d uce d on
: 500 Wh/L ) )
N boil off (800 MHz) 100.0 Liweek o gCO/kWh (Austria) 2609 kWh/year 250 kgl/year avera ge 2 . 9 tO ns COZ, W h 1C h 1S a bO ut 3 . 5
Console (Solids & liquids w/cryo) 8.8 kW 96 gCO2/kWh (Austria) 77141 kWh/year 7406 kg/year . . .
times more than running the NMR machines

all year long (in this example). 3

Nice tool: https://csdm.dk/rnmr/consumption.html



Estimating the carbon budget per person to stay
within warming limit

Carbon budget to keep global warming below 1.5°C and 2°C

Our World
How much total CO, can be emitted to keep global average temperature rise below 1.5C and 2C, compared to pre-industrial temperatures. Ilbeite
This is remaining budget from the start of 2023. Current annual emissions from fossil fuels, industry and land use are shown for context.
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Keeping global average temperature rise Keeping global average temperature rise
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If we want to have a 83% chance to stay within 2 °C:
Assuming that we have 30 years time (and that by
then we found some magic trick to allows us to not
556 /I produce CO2 any more):
0]

950 800 billion tons CO,
I Annual budget =
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8.1 billion people - 30 years
= 3.3 tons CO,., per capita/year
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To have a 50% chance of keeping
warming below 1.5°C, the world

( can only emit 250 billion tonnes CO,
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17%  33%  50%  67%  83%  Global emissions 17%  33%  50%  67%  83%  Global emissions Note that this number must ramp
in 2022 in 2022
Likelihood of keeping warming below 1.5°C Likelihood of keeping warming below 2°C d Oownh to Zero over 30 yea rs
Data source: Budgets from Forster et al. (2023). Current emissions data from the Global Carbon Project. 4

OurWorldinData.org - Research and data to make progress against the world’s largest problems. Licensed under CC-BY by the author Hannah Ritchie.



