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Since such steep
Constant emissions mitigation is
for eight years will impossible, the only
use up the remaining way to achieve this
carbon budget budget is with very
large "negative"
emissions: pulling CO,
out of the atmosphere.

Starting mitigation in 2020
will require monumental
mitigation rates

For a >66% chance A Starting mitigation
of staying below 1.5°C. I\ in 2000 would have
Remaining budget: I RAN required a mitigation
420 GtCOs,. rate of about 4%/yr
Mitigation curves after .
Raupach et al. 2014.
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We cannot solve our problems
with the same thinking we used
when we created them.

Albert Einstein
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Soclety needs experts with climate change
competencies — what Is the role of higher
education in atmospheric and Earth system
sciences?

Riuttanen, L., Ruuskanen, T., Aijala, M., & Lauri, A. (2021). Society needs experts with climate change competencies—
what is the role of higher education in atmospheric and Earth system sciences?. Tellus B: Chemical and Physical
Meteorology, 73(1), 1-14.
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Competency = knowledge + skills/abilities
+ aftitudes + context + purpose
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General academic competencies Competencies of sustainability
e.g. Tuononen et al., 2019 Wiek et al. 2011
1. applying knowledge

2. collaboration and communication 1. systems-thinking competency

skills 2. anticipatory competency
3. %?gmgt‘%ﬁ”d structuring 3. normative competency
4. seeing different perspectives 4. strategic competency
5. critical thinking 5. interpersonal competency
6. making arguments and looking for

solutions
7. developing new ideas
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Teaching of the competencies

« Survey to teachers and o 2 s+ & & 1

program mes AC L. Applying knowledge
AC 2. Collabor &ion and communication skills

* ABS te aCher n etWO rk AC 3. Analysing and structuring information

« EUROFLUX network AC 4. Seeing different perspectives

AC 5. Criticalthinking

i 17 ed ucatlonal prog ram meS AC 6. Making arguments and looking for...
WebSiteS ACT. Developing new ideas

SC 1. Sy=stem=thinking competences

* 9+6 answers from 7 countries SC 2. Antcpatory comperences
SC 3. Normative competences

* 5 I nte rVI EWS SC 4 Strategic competences

=C 5. Interpersonal competences

m Inmy teaching  mInother'steaching = Inthe programme

14.10.2021



INAR Teaching gap

INSTITUTE FOR ATMOSPHERIC AND
EARTH SYSTEM RESEARCH

Teaching gap

[Importance — teaching]
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Wished collaborators in teaching
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Conclusions Open gquestions
« General academic competencies were  What are the competencies we need to
more familiar than sustainability tackle the climate change?

competencies. « How to teach them?

« Atmospheric and Earth system scientists
do not see themselves as climate change
experts. « Why do (atmospheric) scientists hesitate

In taking part in the societal discussion?

« Who is a climate change expert?

« — Need to define climate change
competencies. « What kind of collaboration we need for
effective climate action?

14.10.2021
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Education is the key if we want to
respond to the challenges of climate
change and the sustainability crisis and
build a society that Is resilient and
Innovative Iin the coming changes.
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